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Io Express and 
Avid Media Composer
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Loaded with flexible I/O that provides editors with professional
HD/SD connectivity, Io Express delivers a high-quality capture,
monitoring and output solution in a compact, cost-effective design.

Fully supported by Avid Media Composer 5.5, Io Express offers the
same features that Apple Final Cut Pro and Adobe CS5 editors have
come to rely on.

Compatible with PC or Mac, with a choice of ExpressCard and PCIe
interfaces, Io Express provides any working editor a powerful
combination of professional quality and unrivaled flexibility.

Find out more about Io Express at www.aja.com

Io Express with Avid Media Composer 5.5:

• HD/SD-SDI input/output
• HDMI v1.3a input/output with Deep Color support at 30

bits per pixel
• HD/SD Component Video output
• 10-bit HD to SD Hardware Downconvert
• 2-Channel RCA audio output
• ExpressCard-34 and PCIe interfaces for laptop or 

desktop use

EDIT

Broadcast-quality capture, monitoring and output for Avid Media Composer 5.5 
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Editor’sNote

Just the Beginning
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Initially I was going to title this editorial “The End” since the focus was going to be on the 
magical visual effects journey of Harry Potter that spanned a decade. But somehow that just 
didn’t seem appropriate. Indeed, the series has come to an end, forcing studios throughout 

the world to close this particular chapter of their work. 
In The Sorcerer’s Stone (2001), dynamic digital sets provided an enchanting backdrop to the 

series. In The Chamber of Secrets (2002), we were introduced to the house elf Dobby, a believ-
able digital character created by ILM. That accomplishment, along with the studio’s work on 

Star Wars Episode II’s Yoda and Weta’s achievements with Gollum 
in The Two Towers, led Doug Smythe, then associate visual ef-
fects supervisor at ILM, and Dave Andrews, animation director, 
to conclude at the time that directors soon would be more willing 
to cast CG characters in leading roles. Their prediction was spot-
on. Since then, we have seen a plethora of pirates, including ILM’s 
digital Davy Jones and his ghostly crew, so many superheroes, and, 
of course, the high-water mark of them all: Benjamin Button. 

The Prisoner of Azkaban (2004) freely populated the world with 
CG creatures: Dementors, Grim the black dog, the Hippogriff, 
and even a werewolf. Some of that technology played even bigger 
roles in other films—MPC used its Delilah custom Maya plug-in 

written for the Harry Potter werewolf to generate the fur in Wallace & Gromit: The Curse of 
the Were-Rabbit, to use but one example. In The Goblet of Fire (2005), fire and water stole the 
scenes: a fire-breathing dragon and an old pirate ship that emerges from a lake (both created 
by ILM)—the beginning of work that would later surface in Pirates of the Caribbean. ILM 
continued be to be the only US studio working on all the films thus far in the franchise when 
it tackled The Order of the Phoenix (2007), bringing into view for the first time the horse-
like Thestrals, along with a scarier version of the soul-sucking Dementors—leading to new 
skin-sliding advancements using Stanford University’s PhysBam engine. The facility would use 
PhysBam for the turbulent water in Poseidon, to crumble bricks in the last Indiana Jones movie, 
to bend fire in The Last Airbender, and to generate the maelstrom in the third Pirates film.

The Half-Blood Prince (2009) featured more mature stars and effects, and once again, fire and 
water were at the center of the excitement. There’s a firestorm conjured up by ILM’s Chris Horvath 
and detailed in a 2009 SIGGRAPH paper. There was also the element of water: ILM used its 
PhysBam software to create a 3D simulation for swells, splashes, and ripples made by the Inferi 
creatures. But for the shallow water, Horvath created a GPU-based solver using a surface plane. 

The Deathly Hallows: Part 1 (2010) marked the beginning of the end, starting the film off 
with high-voltage effects: shape-shifting Harry Potters and a great escape scene involving Har-
ry and his friends and created by MPC, destruction of the Lovegood house by Double Nega-
tive, and unforgettable scenes with the elves Dobby and Kreacher, compliments of Framestore. 
Digital destruction by Double Negative continued in Part 2 as the action shifted back to Hog-
warts in this final showdown between Harry and his friends on one side and Voldemort and 
his evil cronies on the other. MPC handled the throngs of Death Eaters, as well as the giants 
and knights, and so much more. 

From the first time we gazed upon Hogwarts and encountered our first game of Quidditch, to 
the first and last scene with the house elf Dobby, to the growing power and destruction inflicted by 
Voldemort and his followers, each Harry Potter film raised the digital effects bar higher than most 
of us imagined possible. But in terms of the evolution of visual effects, we are still back in Chapter 
1, Book 1. That is to say, as engrossing and cutting-edge as the Harry Potter effects were, there will 
always be others just around the corner to take us to places we’ve never been before or to show us 
things we’ve never seen before. So while we say good-bye to this fantastic franchise, we can be sure 
that those studios and VFX artists who made the journey so spectacular will be applying some of 
that Harry Potter wizardry to other films in our future. n
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According to Jon Peddie Research (JPR), 2011 is shap-
ing up to be an anomalous year for the industry, as busi-
nesses take their own path to recovery. To this end, JPR 
found that estimated graphics chip shipments and suppliers’ 
market share for the second quarter of 2011 did not behave 
according to past years with regard to seasonality, and was 
higher on a year-to-year comparison for the quarter.

Typically, the second quarter of the year is a slower 
business quarter in the graphics industry (and in the PC 
industry as a whole). This year, Q2 did not conform to the 
normal seasonal cycle. Instead, sales were up significantly 
compared to previous years. The growth in Q2 comes as a 
welcome change, if not a bit worrying—Is it inventory build-
ing for back-to-school and the holiday season, or channel 
stuffing?

JPR’s forecast for the coming years has been modified 
since the last report, and is less aggressive for both desk-
tops and notebooks, as tablets have changed the nature of 
the PC market. The findings include desktops, notebooks 
(and netbooks), and PC-based commercial (POS) and indus-
trial/scientific and embedded; it does not include handhelds 
(such as mobile phones), x86 servers, or ARM-based tablets 
(for instance, iPad and Android-based tablets), smartbooks, 
or servers.

 
In Q2, Intel celebrated its sixth quarter of embedded proces-
sor graphics CPU (EPG, a multi-chip design that combined 
a graphics processor and CPU in the same package) ship-
ments, and enjoyed a 21 percent average growth in desktops 
and notebooks.

AMD and Nvidia lost in overall market share, while Intel grew 
compared to last quarter. Year to year this quarter, Intel had 
tremendous market-share growth (14.7 percent), AMD had 
a loss of 14.2 percent, and Nvidia slipped 18.4 percent in 
the overall market partially due to the company withdrawing 
from the integrated segments.

The second-quarter change in total shipments from last 
quarter increased 6.3 percent, significantly above the 10-year 
average of 3.5 percent, and raising concerns about an inven-
tory buildup. Netbooks contributed to notebook growth a bit, 
however, and iPads and Android tablets have probably canni-
balized some netbook sales.

More than 84 million PCs shipped worldwide in the quarter, 

an increase of 2.4 percent compared to the first quarter (based 
on an average of reports from Dataquest, IDC, and HSI), caus-
ing speculation that the 6.3 percent upswing in graphics could 
be an inventory buildup and have a negative impact on the next 
two quarters.

AMD’s HPU quarter-to-quarter growth has been extraordi-
nary at an average of 80 percent for desktops and notebooks, 
and Intel’s EPG growth was significant at an average of 41 
percent. This is a clear showing of the industry’s affirmation of 
the value of CPUs with embedded graphics and is in line with 
our forecasts, claims JPR. The major, and logical, impact is on 
older IGPs, and some on low-end add-in boards (AIBS).

Graphics chips (GPUs) and chips with graphics (IGPs, 
HPUs, and EPGs) are a leading indicator for the PC market. 
At least one, and often two, GPUs are present in every PC 
shipped. It can take the form of a discrete chip, a GPU integrat-
ed in the chipset, or one embedded in the CPU. The average 
GPU per PC has grown from 115 percent in 2001 to almost 
160 percent.

Since the crash of 2009, combined with the introduction 
and influence of ARM-based tablets, the PC market has devi-
ated from historical trends. Until the segment for tablets is 
clearly defined, the fluctuations in the market data are likely 
to continue. The disruptions probably won’t settle down for a 
while as tablets find their place in the market and agreement 
can be reached on whether to include them in the PC market 
analysis.

Market shares shifted for the big three, and put pressure on 
the smaller three, and they showed a decrease in shipments.

Intel continues to be the overall market share leader in the 
quarter, elevated by Core i5 EPG CPUs, Sandy Bridge, and 
Pineview Atom sales for netbooks. AMD gained market share 
quarter to quarter, and Nvidia lost share. Nvidia is exiting the 
integrated graphics segments and shifting focus to discrete 
GPUs. The company showed significant discrete market share 
gain (30 percent quarter to quarter) due to, they say, strong 
connect with new Intel Sandy Bridge notebooks. Ironically 
Nvidia enjoyed some serendipitous sales of IGPs in the period. 
AMD share dropped 7.3 points.

In summary, the market has increased year to year. Ship-
ments increased to 140 million units, up 22 million units from 
this quarter last year. The full results are found in the Q2 2011 
edition of Jon Peddie Research’s “Market Watch,” available in 
electronic and hard-copy editions for $995. 

JPR: Graphics, PC Shipments Both On the Rise 

NEWS: GRAPHICS

The Quarter in General
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INNOVATORS IN STORAGE TECHNOLOGIES

www.jmr.com

Workflow-enhancing storage for
video professionals.

From acquisition to finishing, JMR storage solutions seamlessly integrate with all your existing professional tools to
enhance your workflow with rock-solid data reliability. Our innovative technologies deliver the highest levels of

performance with complete peace of mind, allowing media professionals to focus on the project - not the hardware.
This is JMR. This is what we do.

Find out how JMR can improve your workflow by joining us at IBC or visiting www.jmr.com

SEE US AT IBC 2011
Hall 7, Stand 7.F06

Acquire
NLE - JMR storage solutions are OS
independent and work with a multitude of
NLE applications.

Finish
Color Correction - JMR solutions let you finish
in real-time using full resolution files. If you shot
it in 4K, finish it in 4K.

Share
Collaborative Workflow - JMR designs
solutions for a shared storage network
allowing high-speed access for multiple users.

Scale
Multi-GPU Acceleration - JMR's patented PCIe
expansion allows for multi-GPU acceleration,
scalability up to hundreds of terabytes and
added processing power.

BlueStor™

No compromise storage solutions
for critical applications

SilverStor™

Setting new standards in 
direct-attached media storage 
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PRODUCT: DCC

NewTek Shines with LightWave 10.1 
NewTek recently rolled out LightWave 10.1, the latest version 
of its 3D content creation software. With advanced model-
ing and animation tools built to integrate into any production 
pipeline, LightWave 10.1 delivers new capabilities for 3D 
artists, such as an off-axis stereoscopic camera rig option, an 
improved Viewport Preview Renderer (VPR), more powerful 
import and export capabilities with FBX, MDD, and integrat-
ed Autodesk Geometry Cache support, a new Skin material 
node, and more. 

With the continued growth of the stereoscopic 3D film, 
television, and gaming markets, artists need powerful tools 
to help streamline stereoscopic content creation. To this end 
LightWave 10.1 offers access to all major stereo camera 
rigs—parallel, toe-in, and off-axis—allowing artists to correct for 
toe-in distortion in the animation pipeline dynamically. Other 
enhancements include interactive OpenGL off-axis adjustment 
of the right and left camera planes, user-friendly click-and-drag 
convergence point adjustment in the viewport, and the ability 
to disable the anaglyph representation of the stereo camera in 
OpenGL. Also in LightWave 10.1, the interocular and conver-
gence point both can be animated dynamically over time to 
track stereo changes within a shot.

Using the LightWave VPR, artists can directly interact and 
easily adjust lights, textures, volumetrics, and more within the 
viewport. They can also use the VPR to view updates to deliver 
realistic environmental walk-throughs quickly and perform virtu-
al location scouts. LightWave 10.1 extends the functionality of 
the VPR with the support of clip maps in the VPR render, the 
addition of object and distance dissolve, and improved nodal 
shaders, like the new Skin material node that works with the 
VPR. The Skin material node uses a proprietary subsurface 

shading model for a simple “connect-and-go” way to create 
realistic-looking skin.

LightWave 10.1, with integrated Autodesk geometry cache 
support, gives artists the ability to include or exclude models, 
morphs, animations, cameras, and lights upon export. Addi-
tional workflow features in LightWave 10.1 offer the ability 
to import joints as LightWave bones for greater compatibility 
with other programs; multi-threaded mesh evaluation optimiza-
tion and SubD mesh-freezing acceleration; linear color-space 
workflow improvements, including new support for .ICC.
ICM monitor profiles; and more. Additional LightWave 10.1 
features include: virtual studio tools supporting InterSense’s 
Virtual Camera Tracking System (VCAM) and 3Dconnexion’s 
SpaceNavigator 3D mouse; FiberFX hair and fur shader VPR 
support; and more.

LightWave 10.1 is available as a free download to current 
LightWave 10 users. An upgrade price from earlier versions of 
the software is set at $695; a full license for LightWave 10.1 
costs $1495.

The Foundry Updates Nuke
To keep up with its expanding customer 
base, The Foundry is offering Version 
6.3 of its compositing system, which 
addresses all VFX industries, including 
commercial work. The new 3D particle 
system, planar tracking, presets, audio 
scratch, track, and speed improvements 
save time on short-form projects, while 
redesigned spline and grid warpers 
and a brand-new de-noise algorithm aid 
common compositing tasks. 

Available on Mac, Linux, and Windows, 

Nuke 6 is priced at $3800, while NukeX 
is priced at $6600. Current users can 
access the upgrades free of charge 
during their subscription term. 

 The Foundry also updated Mari 1.3, its 
creative paint and texture tool, to Version 
2. Now users can bridge Mari and Nuke 
for an intuitive workflow, giving Nuke 
artists dedicated 3D paint tools that 
make digital environment and projection 
work more efficient and final composited 
scenes more believable. Mari 1.3 is avail-

able on Linux and Windows for $1980.
In other news, The Foundry took the 

wraps off Katana, an environment for 
preparing 3D assets for rendering in 
which artists can define and control the 
look and lighting of their imagery, espe-
cially with large datasets. Katana, now 
in alpha release, operates non-destruc-
tively using a rules-based approach, 
allowing modeling, look development, 
animation, and lighting teams to work in 
parallel. 

PRODUCT: COMPOSITING
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Perceptive Pixel 
Launches Display
Perceptive has unveiled what it says is 
the first professional multi-touch desk-
top display, a high-resolution, optically 
bonded, projected capacitive 27-inch 
LCD display. 
  The performance and form factor of 
this new offering make it appropriate for 
professional users in fields such as geo-
intelligence, DCC, CAD, energy explora-
tion, medical imaging, and other visual-
ization-intensive sectors, enabling them 
to work directly on the screen to access 
and manipulate complex data.

True multi-touch at this scale and fidel-
ity was previously technically impossi-
ble. While projected capacitive technol-
ogy is widely used in smaller handhelds 
and slates, it is notoriously difficult 
to deploy at large display sizes or if 
the sensor glass is placed close to a 
display due to electrostatic interference 
from the LCD panel itself. To achieve 
24-inch plus diagonals, manufactur-
ers typically distance the sensor glass 
far from the display, and the resulting 
parallax makes the device unusable for 
serious applications.

Perceptive Pixel says it has optically 
bonded the sensor glass to the display, 
thereby resolving the parallax issue 
while achieving an improved touch 
performance with a response time of 
less than 1 msec. The in-plane switch-
ing panel offers color accuracy and 
3560x1440 resolution for the desktop 
display. 

In other news, the company released 
at SIGGRAPH 2011 an 82-inch true 
multi-touch, projected capacitive LCD 
display, assumed to be the largest opti-
cally bonded, flat-panel, pro-cap display 
in the world. 

Featuring a slim profile (which 
measures just six inches in depth), the 
new 1920x1080 full-HD resolution wall 
display is particularly suited for use in 
creative, collaborative environments, 
such as design reviews, concept pitch-
es, storyboarding, and brainstorming 
sessions, among others.

PRODUCT: DISPLAYS

Let Safe Harbor Computers help you design your 
perfect graphics workstation. With 24 years of 
experience, we will help determine your needs, 
suggest options to optimize your productivity, 
quote ONLY the components you require, then 
assemble, test and deliver to your door a 
powerhouse you’ll truly appreciate and enjoy!

Configured with your choice of hardware and software 
for maximum speed and efficiency, a Mac Pro from 
Safe Harbor Computers is the professional’s first choice
for 3D graphics and animation. Maximize productivity
with 64-bit 12-Core processing power and up to 32 GB
of memory. With the optional NVIDIA® Quadro® 4000
display card by PNY, make your machine perfect for
motion graphics, 3D modeling, rendering, or animation.

Mention this ad for 5% off your custom
Apple® workstation! Give us a call today 
at 800-544-6599 to explore the 
possibilities and receive an instant quote
on your graphics workstation.

Cinema 4D R13
Now with all new character
tools, integrated stereoscopic
capabilities, streamlined multi-
artist collaboration and physical
rendering. Available in four 
flavors tailored to your needs:
Prime, Visualize, Broadcast,
and Studio. Academic pricing
and many upgrade options
available for both Mac and PC.

Customized Power
The Mac® Pro Workstation 
from Safe Harbor Computers 

Terms: POs accepted from schools and government agencies. • All checks require 7–10 days to clear. • Defective products replaced promptly.
RMA number required for all merchandise returns. Returns accepted within 20 days, in original packaging, postage prepaid, undamaged. Opened
software not returnable. Shipping charges not refundable. Returns for refunds subject to 18% restocking fee. Returns for store credit subject to
5% restocking fee. • Not responsible for typos. Prices subject to change.

800-544-6599
www.sharbor.com
S O L U T I O N S  F O R  G R A P H I C S  P R O F E S S I O N A L S

Safe Harbor Computers
W226 N900 Eastmound Dr.
Waukesha, WI 53186 

© 2011 Safe Harbor Computers. All rights reserved. 

800-544-6599 / 262-548-8120 Information/Orders  
262-548-8157  Tech Support/RMAs - M–F 8:30am–5pm CST
262-548-8130  Fax

Animation: Master v16
Create whole three dimensional
worlds and two dimensional
projects with this fully featured,
intuitive, fun to learn and easy 
to use 3D animation software
package. Affordably model,
bone, texture, animate, light 
and render finished cinema-
quality animation. The only 
limit is your imagination!

Adobe® Photoshop®

CS5 Extended
The ultimate solution for advanced
digital imaging, delivering all the
editing and compositing capabili-
ties of Photoshop CS5 plus
breakthrough tools that let you
create and edit 3D and motion-
based content. Multiple bundles
available with Intuos4 Wireless
and Wacom/Photoshop tutorial.

modo 501
Artist-friendly 3D software that
combines modeling, sculpting,
painting, animation and render-
ing in a fused workflow. Ideal
for artists and designers work-
ing in advertising, package
design, game development, film
and broadcast, architectural 
and design visualization, and 
education. For PC and Mac.

Intuos4 - Wireless
Popular and versatile pen tablet
with the comfort and control
that artists, photographers and
designers demand. Reduce 
cord clutter and enjoy the 
freedom to move about your
work area. Features 2,048 
levels of sensitivity for natural
feel and accuracy. Bundle with
Photoshop CS5 and save!

NVIDIA® Quadro® 4000 by PNY
If you’re an artist, designer, or
video professional, accelerate
your entire workflow with the
Quadro 4000 by PNY graphics
solution. Delivering excellent
graphics performance across a
broad range of video, design and 
animation applications, Quadro
4000 by PNY allows you to do
more, faster. Mac/PC availability.
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Maxon Rolls Out  
Cinema 4D R13
Maxon has unveiled Cinema 4D Release 
13, the next generation of its 3D motion 
graphics, visual effects, painting, and 
rendering software application. With 
all-new character tools, integrated 
stereographic capabilities, streamlined 
multi-artist collaboration, and physical 
rendering, R13 builds on the compa-
ny’s 25-year legacy of enabling digital 
content creators to produce engaging 
content quickly and easily for a variety of 
industries.

The new version features an enhanced 
rendering engine for physically accurate 
rendering, efficient subsurface scatter-
ing for creating translucent materials, 
and anti-aliasing filters achieved with the 
Mitchell and Gauss algorithms. A shared 
image sampler enables users to combine 
samplings of multiple effects, thereby 
saving valuable render time. 

R13 also touts various stereoscopic 
capabilities, such as a stereo camera 
conversion function, (parallel, on-axis/off-
axis, radial), a stereo previewer, as well 
as stereo rendering support. The offer-
ing also contains updated character tools 
that simplify the rigging process, and 
more. 

Maxon offers four versions of Cinema 
4D, each catering to the needs of 3D 
artists in different industries, so not every 
version will offer all the new features. 
Pricing is as follows: Cinema 4D Studio, 
$3695; Cinema 4D Broadcast, $1695; 
Cinema 4D Visualize, $2295; Cinema 4D 
Prime, $995. Upgrade pricing from R12 
is available.

PRODUCT: DCC

The Foundry Creates Storm
The Foundry has launched its RED Digital Cinema workflow product, 
Storm, which brings a focused and easy-to-adopt tool to digital camera 
workflows, offering a consistent and reliable way to review, organize, 
prepare, edit, conform, and deliver Raw RED media on a laptop or work-
station on and near a set. Storm brings continuity to a user’s workflow, 
enabling the person—whether a DIT, data wrangler, cinematographer, 
editor, colorist, or director—to quickly and easily take RED media from 
camera, through editorial, and on to postproduction and delivery. 

An intuitive, flexible UI makes it easy to customize and transition 
between layouts. Once the RED media is acquired, Storm lets users 
employ tags to identify and search for keyframes or clips, then create 
user-defined bins based on the tagged media. Users also can lower 
the resolution of the media for real-time playback on a laptop, to 
allow on-site verification of the data acquisition. Multi-track video and 
audio can be displayed and edited for comparing takes, establishing 
baselines, and verifying editorial content. Storm integrates with FCP, 
so that media can be edited and then re-conformed back in Storm 
to the user’s original RED media, maintaining the look, tags, and 
metadata references.

Storm is available for $375. It requires a MacBook Pro, Mac Pro, or 
iMac with at least 2gb RAM running OS X 10.6.4 or later. Storm is 
optimized for RED R3D footage and will use a RED Rocket card if one 
is installed.

PRODUCT: WORKFLOW

NaturalPoint Showcases Trio System
NaturalPoint has unveiled its new OptiTrack V120:Trio tracking system, 
which is self-contained and factory-calibrated for out-of-the-box track-
ing. Simple to use, the V120:Trio nevertheless offers the accuracy and 
flexibility of optical tracking technology. Designed for desktop-friendly 
mocap, the Trio lets users create and track custom marker arrangements 
and extract an object’s position and orientation for a full six degrees of 
freedom. 
  The system ships as a single plug-and-play package and offers the 
benefits of multi-camera tracking, such as enhanced accuracy, a wider 
field of view, and custom rigid-body tracking. Furthermore, the OptiTrack  
V120:Trio is compatible with the OptiTrack Insight VCS virtual camera 
plug-in.

When using the system, the marker and rigid-body data is streamed in 
real time via VRPN, Trackd, or a custom NatNet plug-in, while the data is 
exported as a .C3D or .CSV file. Tracking, streaming, and saving is done 
through a custom-tailored release of Tracking Tools (NaturalPoint’s real-
time, 3D engineering-grade, rigid-body and marker-tracking application), 
which ships with the Trio camera.

The V120:Trio carries a price tag of $2499. The system comes with 
a free license of NaturalPoint’s Tracking Tools, the company’s motion-
tracking software (typically priced at $799).

PRODUCT: MOTION CAPTURE
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DAZ 3D Releases Studio
DAZ 3D has rolled out DAZ Studio 4, the latest version of its 
character creation, art, and animation tool for generating versa-
tile 3D human models using the new Genesis series of figures. 
The Genesis series allows for virtually limitless figure variations 
that can be built from a common base. These variations can 
range in size and proportion while sharing a single joint system. 

DAZ Studio 4 utilizes a new open file format that is light-
weight and easily transferred. Key features include a new per-
joint weight-map system, an auto-rigging capability, an auto-fit 
plug-in for clothes and hair, a smart content identifier to deter-
mine asset compatibility, and a content management service 
for locating assets. DAZ Studio 4 is free; the Auto-Fit plug-in is 
priced at $99.95.

Autodesk Offers Simulation 
CFD for Fluid Dynamics 
Autodesk recently made available its new Autodesk Simu-
lation CFD, which builds on computational fluid dynamics 
capabilities that the company gained as a result of the 
Blue Ridge Numerics acquisition, which occurred this 
past March.

The offering helps automate fluid flow and thermal simu-
lation decision-making for designs, while eliminating costly 
physical prototyping cycles. 

New integration with Autodesk Inventor Fusion software 
allows engineers to modify or simplify geometry quickly and 
easily from virtually any CAD system when running simula-
tions. Automated fluid flow and thermal simulations provide a 
cost-effective and faster alternative to physical testing meth-
ods that often lack a complete picture of design performance. 

Among the new features now available in the software are: 
one-click simulation for exploring flow and thermal design 
options, tools for avoiding repetition when creating a design 
study, and the ability to harness compute power on the 
user’s network.

PRODUCT: MODELING PRODUCT: FLUID DYNAMICS
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Visual Effects ■  ■  ■  ■

create a digital fl oating car,” Townsend says. 
“We had shot a car on a gimbal, but we needed 
to have it fl oat more organically, so they jumped 
in, found quick solutions, and did good work.

“It’s amazing how many people work on cre-
ating the visuals, and there are so few credits at 
the end,” Townsend continues. “� ese people 
have put the pictures on the screen for a lot of 
the fi lm. It’s a shame. But, that being said, it 
takes a whole city of people to make a fi lm.”

Skinny Steve
Soper and Townsend began work on the fi lm 
in November 2009. Shooting commenced in 
June 2010 and continued through December. 
Postproduction began in December and con-
tinued into June 2010. 

� ere was no previs. “Joe [Johnston] made 
a statement at the beginning that there would 
be none on Captain America,”  Townsend 
says. “He’s a real shoot-from-the-hip director. 
He visualizes the fi lm in his head, storyboards 
it, and then creates his shot list for the day. 
We’d walk onto the set and he’d say, ‘Forget 
the script. Forget the storyboard. I think we’ll 
do it diff erently.’ So, I learned to fall into reac-
tionary mode for six months, and I loved it. 
It might have been easier with previs, but we 

wouldn’t have gotten the same natural feel.”
On set, Townsend would watch Chris Ev-

ans to be sure that his performance wouldn’t 
create Skinny Steve problems later. “One time, 
[Evans] was massaging his lip while watching a 
movie,” Townsend says. “I went to Joe [John-
ston] and said, ‘Chris can’t do the hand thing.’ 
Joe said to Chris, laughing, ‘Hey can you not 
do the hand thing. It’s too hard for visual ef-
fects.’ When you see the fi lm, you’ll see that 

it’s there, though. But, we had backup shots in 
case that didn’t work.”

Before giving the Skinny Steve work to Lola, 
Soper and Townsend considered using digital 
doubles, a CG head replacement on a small 
body double, and forced perspective and other 
in-camera tricks. “We spent many months 
in R&D before we decided on a technique,” 
Townsend says. “� e general approach we used 
was to take the performance in the 2D world 

Thirteen VFX studios worked on this fi lm, creating invisible effects for the most part, including set 
extensions, armies of soldiers, and backgrounds, such as in this shot.

High Performance
Camera Tracking

Use SynthEyes for animated critter insertion, �xing shaky shots,
virtual set extensions,  making 3D movies, architectural previews,

accident reconstruction, virtual product placement,
face and body capture, and more.

32-bit only $399Windows-32 / Windows-64 / OS X-32 / OS X-64

Includes
Stereoscopic features

used in AVATAR
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Given the tight schedule, the chimpanzee 
star, and the number of apes to animate, the 
crew at Weta Digital knew they wanted to use 
performance capture, a decision that worked 
out especially well once Serkis, who had played 
Gollum and Kong, agreed to perform Caesar. 

But, they also knew that although they 
could draw on some systems used in the past, 
the facility would need to develop new tech-
nology, as well. “We wanted to take perfor-
mance capture into the real world,” says Dan 
Lemmon, visual effects supervisor. “There was 
so much interaction between the apes and the 
human actors, the idea of doing extensive on-
set motion capture was a natural direction to 
try to go. To do that, we needed to deal with 
sunlight, hot set lighting, and have a system 
that was portable and flexible enough to adapt 
quickly and move with the production.”

Although Weta had experimented with 
on-location motion capture for The Lord of 
the Rings and had pushed the state of the art 

to capture the actors’ performances on set for 
Avatar, the studio hadn’t done on-location 
performance capture at the level required for 
this film. No one had.

 “We based a lot of what we did for this 
film on what we had done for Avatar,” Letteri 
says. “On Avatar, our facial-capture technol-
ogy moved from glued-on markers to the head 
rig.” (The “head rig” is a helmet with a cam-
era that records an actor’s facial movements. 
A compact flash drive stores the recorded 
video.)

Capturing facial movement for this film 
was important, too, but the apes communi-
cate primarily through pantomime, so body 
capture was also critical. Thus, because chimps 
and humans are close in size—much closer 
than King Kong or Avatar’s 10-foot-tall Na’vi, 
on-location performance capture made sense. 
“We knew we had to [create the apes] this 
way,” Letteri says. “Rupert Wyatt knew about 
it. And, of course, we had done this before 

with Andrew Lesnie [cinematographer] for The 
Lord of the Rings. It was a good working team; 
everyone knew what needed to be done.”

On set, that meant the production crew 
worked with the Weta team to be sure they 
got all the data they needed. For its part, Weta 
tried to be quick. “We tried hard not to hold 
things up,” Lemmon says. “And, everyone on 
set was pretty accommodating. The question 
was always, Do we hold things up for 10 min-
utes or move on?”

Bright Lights
Prior to filming, Weta prepped all the actors 
who would be on set, fitting them with the 
head rigs and new capture suits containing 
active LEDs. “We didn’t use optically reflec-
tive markers,” Letteri says. “We built LED 
suits. This was new technology for the on-set 
capture.”

Although the team had considered having 
actors wear specially marked suits, capture 
their performances on set with witness cam-
eras, and convert the motion into data later  
by using optical tracking techniques, they 
felt that a direct motion-capture system 
would provide higher-fidelity data. But, the 
traditional motion-capture systems they had 
used for previous films were too bulky and 
cumbersome to have on set for an entire 
production. 

“The challenge was to boil motion capture 
down into a portable, flexible, lightweight sys-
tem that we could reconfigure quickly,” Lem-
mon says. LED suits provided that solution.

 Moreover, “the LEDs weren’t affected by 
the set lighting, and they worked in all kinds 
of situations—outside in sunlight, with light 
reflecting off cars,” Letteri says. “We could 
phase the LEDs so the motion-picture camera 
couldn’t see them and so we didn’t have stray 
light bouncing into the camera.”

The system, built to Weta’s specifications, 
included a control pack worn by the actor that 
communicated to a computer via an indus-
trial-strength, long-reach Bluetooth transmit-
ter. From the control pack, six strands of wires 
with attached LEDs stretched around the 
actor’s body. Circling each LED was a colored 
marker. Four of the strands were Velcro’d onto 
the limbs, with one strand extending down 
each arm and leg. The other two ran down the 
front and back, with the head sharing the back 
strand. 

“It’s an extension of a traditional optical 
motion-tracking system,” Lemmon explains. 
“We used the cameras and pieces of software 
that we would use for a permanent capture 

At top, animators used keyframe animation for Caesar’s fingers, which weren’t motion-captured. At 
bottom, Weta captured the performances of as many as six actors at a time wearing head rigs and 
suits with LED markers, on location.
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volume, but the biggest thing was dealing 
with sunlight. A traditional motion-capture 
system couldn’t handle that intensity of light. 
So we switched from reflective markers to the 
active LED system and flashed infrared light 
back to the cameras. We synched the LED 
markers to motion-capture cameras that we 
synched to the motion-picture camera’s time 
code.”

On location, the team ran two units si-
multaneously, with as many as eight actors in 
the LED suits: two in one area and six in the 
other. Approximately 80 cameras captured the 
action, with half in each area. In addition, four 
witness cameras shot the actors’ hands and 
faces, and provided a wide-angle view of the 
bodies. 

“It was a huge amount of data,” Lemmon 
says. “We would fill several hard drives daily. 
At the end of each day, we would duplicate the 
data, send a version from Vancouver to New 
Zealand, and clear the hard drives for the next 
day’s work.”

Setting Up
When possible, the crew would mount the 
motion-capture cameras permanently on the 
sets or stages. When the action took place on 
city streets and it was impossible to affix the 
cameras permanently, they used aluminum 
truss towers on rollers that are similar to those 
used for concert lighting. At the end of each 
“T-bar” across the top, the crew attached pairs 
of calibrated cameras. 

“We developed new techniques for pre-cali-
brating cameras in pairs, some new math, some 
new software technology that we bolted onto 
our existing system,” Lemmon says. “Also, we 
had new techniques for running the calibra-
tion processes more quickly once the cameras 
were in situ. It was a big paradigm shift for our 
motion-capture technician.”

The paradigm shift reduced the time need-
ed on set from the typical week-long effort for 
setting up, aiming, and calibrating the cameras 
to 20 minutes. 

“The setup time was really good, and the 
calibration was fast,” Letteri says. “Some of it 
was due to practice. A lot was having pieces 
pre-rigged so we could get everything into  
position as quickly as possible. We tried to pre-
rig the day before. If you have the space cov-
ered, and you just have to move a few cameras 
to shoot ‘over there,’ the calibration is easier to 
deal with; you don’t have to recalibrate all the 
cameras.”

On occasion, the crew ran into situations 
in which they needed to re-rig the entire set, 

but when that happened, the production 
needed to change gear at the same time, too, 
so reconfiguring the mocap setup didn’t cause 
delays. 

Most of the capture volumes were inside 
20- by 20-foot-square greenscreen sets that the 
Weta crew would later extend digitally. One of 
the biggest volumes, though, was the 300- by 
60-foot set built on a back lot in Vancouver for 
the climactic sequences on the Golden Gate 
Bridge. On that set, the crew could capture 
about half the space at one time. “We had a 
few dozen cameras in bird houses all the way 
down the length,” Letteri says. 

In addition to replacing the actors whose 
performances they captured on the bridge, 
the effects crew replaced the set with a digital 
bridge, put it over the water, and added the 
digital background of San Francisco Bay.

“Capturing the performances on set was a 
lot of fun,” Lemmon says. “It was a unique 

and different problem than those we normally 
deal with on set when we’re doing visual ef-
fects. We felt more integrated with the pro-
duction process. A lot of the time we’re there 
to grab data as quickly and surreptitiously as 
possible. In this case, there was no avoiding 
being part of the production. We provided the 
main characters for many of the shots in the 
end, so we had to make sure everything for 
principal photography was correct.”

Moving On
In addition to Serkis, actors of varying sizes 
played other apes during principal photogra-
phy—small people playing small apes, a large 
actor playing the gorilla. Six featured apes and 
another dozen variants star in the film. “We 
needed them to carry the scenes in panto-
mime,” Letteri says. “Andy Serkis and Terry 
Notary led the charge, getting everyone to 
look at how to perform apes.”

Give Me Hair
To coat the apes with dynamic hair, Weta Digital created a new, interactive fur 
grooming tool. “For Kong, we had a procedural system,” says Joe Letteri, senior 
visual effects supervisor. “The new system lets us comb and groom the hair. We 
wanted to groom the hair directly. And, we wanted our artists to do dozens of 
apes. So we developed some clever software that uses curve geometry with 
some hardware acceleration. It’s closer to being fun to use.”

The new system still uses guide hairs and some form of interpolation. The in-
novation is in the way the artists groom the hair. “It’s more of a sculpting process,” 
says Dan Lemmon, visual effects supervisor. “We use digital brushes and combs 
to push the guide hairs around. The artists don’t manually pull curves or use 
sliders. They use styling tools. They apply control with a brush rather than with 
parameters. It’s a bit like using a paint program’s brush, but the radius also takes 
into account direction and orientation. With each stroke, the artist changes the 
guide-curve position, orientation, and the amount of noise. It’s a completely new 
tool with its own way to store a fur set for a character.”

The tool, dubbed “Barbershop,” rides on top of Autodesk’s Maya and plugs 
into Pixar’s RenderMan. –Barbara Robertson
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To help the actors, Weta Digital set up 
a capture volume on a separate stage where 
the actors could rehearse and see themselves 
puppeteering the CG apes in real time. 
In addition, the crew gave the actors arm  
extensions. 

“It’s always interesting when actors start 

working with performance capture for the first 
time,” Letteri says. “When they see themselves 
as other characters and inhabit those charac-
ters, you can see them play with subtle motion 
to make the characters look real, especially for 
the action scenes. Their first thought is to be 
quick and safe, and then they remember how 

a chimp would move. We made sure they had 
the space to do a lot of rehearsal.”

Even so, there were scale challenges on set. 
When Serkis played Caesar as a toddler, for 
example, the crew put tape on his chest to give 
actor James Franco the proper eye line. “It was 
a challenge for them,” Lemmon says. “If the 

Previsualization supervisor Duane Floch of Pixel Liberation 
Front ran herd on previs and postvis efforts for Rise of the 
Planet of the Apes, joining the effort in summer 2010. “When 
I came on, there were six companies doing previs,” he says. 
“They had been up and running for six weeks prior. It was get-
ting to the point where Kurt Williams, the co-producer, had so 
much to look at and go through to strain, he asked me to take 
charge of the first pass. We’ve worked together on a number 
of films and think alike.”

The volume was so huge because every shot with an ape 
had to be previs’d, and each previs went through multiple 
iterations. “I could get the previs to 
a certain point, show it to Kurt, dis-
perse notes, and answer questions,” 
Floch says. “Once shooting started, 
we had to keep ahead of that giant 
rolling ball that was the shooting 
schedule.”

Previs artists worked from story-
boards to block in humans, apes, 
and cameras for approximately 
1500 shots. Previs gave the direc-
tor a sense of timing, the first look at how the story moved 
through several cuts with characters performing, as seen 
through a camera. To do this, the artists needed to animate 
humans and apes.

 “We had a Disney animator on board who created a lot of 
chimp reference materials,” Floch says, “idle monkey cycles, 
apes sitting around scratching, walking, and running. But, we 
also had a lot of story points that 
we had to convey with gestures. 
The characters don’t talk. So the 
rigs had a good amount of facial 
expression control.”

For action sequences, though, 
the crews eliminated the rigs. 
“Some scenes had 150 apes and 
more,” Floch says. “To handle that 
amount of data, we transferred 
the animation onto meshes, the 
geometry itself, and got rid of rigs 
altogether, which made the char-
acters light. The running apes just 
ran with pre-animated motion, but 
if they had rigs, they would have 
been unworkable.” 

Previs worked to get the intent of a sequence nailed down 
and approved, but things always change during filming. 
“They had Andy Serkis, Terry Notary, and other actors from 
the motion-capture team dressed in gray suits with cameras 
on their heads,” Floch says. “We referred to them as the 
grapes, the gray apes. They shot plates with and without 
the performance-capture actors, so sometimes the cuts  
selected were blank plates and sometimes they had grapes. 
Because it’s difficult for an editor to work with footage that 
doesn’t have any action, we’d add apes in postvis to inform 
the cut and the visual effects teams.”

For the postvis, the artists needed 
to track cameras, a skill not neces-
sary for previs. 

“We don’t have a tracking de-
partment with artists who only track 
cameras,” Floch says. “But, every-
one on our team knew how to get 
a good 3D track, so they could fill 
the plates with animation. We had 
saved a lot of cycles in our library, 
but when nothing matched what 

they wanted, the artists started keyframing from scratch.”
Floch enjoys both sides of the process—previs and post-

vis. “It’s great fun helping create the initial pass in previs be-
cause it’s everyone’s first look,” he says. “It’s collaborative. 
And then, once you’re working in plates, it’s fun to put the 
characters in and to make footage work when it wasn’t shot 
that way.” –Barbara Robertson

Previsualizing the Action
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actors touched an ape actor, it might give away 
the size.”

Talk to the Animals 
The data captured from the actors’ perfor-
mances moved from the stage to a department 
of motion editors who translated that data 
into curves for an animation system, using 
techniques originally developed for King Kong 
and refined since. The goal was to move data 
representing the captured motion of an actor’s  
skin onto CG muscles beneath the digital face. 
Thus, when an animator moved a muscle in 
the animation system to create an expression, 
the digital skin behaved appropriately.

Dedicated actors played all the principal 
characters, and to aid with the data transla-
tion for those actors’ performances, the crew 
at Weta had “pre-calibrated” each actor. 

“Our facial system is built on Paul Ekman’s 
FACS system,” Lemmon says. “We had them 
go through a standard battery of FACS expres-
sions and a range of movement for their body. 
We filmed them with witness cameras and 
digital SLRs. For the hero actors, we also did a 
high-resolution motion-capture session using 
tiny capture markers on their faces.”

Ultimately, though, the data would need 
to drive simian characters, not humans. “The 
biggest difference was in the design of the 
faces,” Lemmon says. “The Na’vi in Avatar 
mimicked the actor’s features. And, the art di-
rectors redesigned Gollum’s face to look more 
like Andy Serkis, which helped give us solid 
anchors for markers. It is more difficult with 
apes. There isn’t a one-to-one correspondence. 
We had to look at the expression Andy made 
and translate it into Caesar’s anatomy.”

Before creating Caesar and the other apes, 
the crew did extensive research into ape physi-
ology, muscles, facial structure, and body lan-

guage. “As you can imagine, in addition to 
the differences in anatomy, there are also dif-
ferences in the way chimps use facial expres-
sions,” Lemmon says. “When a chimp smiles, 
it can mean it is scared or it is trying to be 
aggressive.”

Even though the film is an origin story, and 
the animators and artists tried to be as faith-
ful to modern-day chimpanzees, orangutans, 
and other apes as possible, they knew that 
movie audiences would not understand that a 
chimp’s smile doesn’t mean it’s happy.  

“We looked at reality as a reference point 
as much as possible,” Lemmon says. “But 
when it came to Caesar’s facial performance, 
we wanted Andy [Serkis’] performance to 
come through and be readable. So, we set up 
a system that translated the movements of 
Andy’s facial markers into muscle firings that 
we translated into something slightly differ-
ent, but with the character of Andy’s perfor-
mance, for the ape. But this happens when 
we translate performances onto humans, as 
well. We need a lot of human intervention 
to get the result to look as close as possible to 
the facial reference we get from the witness 
cameras.”

Big Steps
To help with the facial and performance 
animation, Weta Digital researchers created 
a new muscle system. “We have a dynamic 
solve that goes on top of the animation layer,” 
Letteri says. “It adds ballistics to the face, and 
smoothes the muscle and skin movements 
across the face, distributing them properly.”

For the bodies, a character-mapping pro-
cess scaled the data captured from the human 
actors to the size of the ape they play, and 
adapted the proportions appropriately for the 
apes’ longer arms and shorter legs. The arm ex-

tensions, which were foot-long little crutches, 
helped. Even though LEDs didn’t extend into 
the crutches, the system knew how far the 
crutches extended beyond the hand.

 “It’s procedural, but not automatic,” Lem-
mon explains. “We had to adapt and adjust 
it depending on what the actor was doing, 
whether he was standing, sitting, or on all 
fours pushing with his knuckles and legs.” 
Animators then refined the performance using 
keyframe animation.

“We still have lots of keyframe animation, 
even with the performance capture,” Letteri 
says. “You can work out the best translation 
you can think of through the software, and 
still someone has to make adjustments to the 
leg, heel, and knee to get the weight right.”

Animators also performed many of the 
background characters, and for shots that the 
human actors couldn’t perform, animators 
keyframed those characters as well. “People 
can’t climb a tree like an ape, no matter how 
hard they try,” Letteri says. 

As with most new techniques and technol-
ogy, Weta Digital adapted previous systems 
to create the apes’ performances for this film. 
However sometimes, evolutions are revolu-
tionary. It wasn’t important to capture actors 
playing Avatar’s Na’vi outside in the real world 
because they lived on another planet that was 
a digital environment, but the apes in Rise of 
the Planet of the Apes needed to be in the real 
world.

When King Kong was in the real world, 
Serkis was off to the side in a scissor lift to 
give the actors a correct eye line. The motion 
capture happened later, on a separate stage, 
where Serkis performed to the live-action foot-
age. “We could have done that for this film 
because Andy is so great,” Letteri says. “But, 
we didn’t want the actors in this film to act to 
tennis balls.” 

Letteri believes the solution they devised  —a 
flexible, portable adaptation of the perfor-
mance-capture system, which can capture 
actors’ facial and body movements in day-
light, on location—is a big filmmaking break-
through.

“The whole point is to make the visual 
effects part of the filmmaking process,” Let-
teri says. “That’s what Jim [Cameron] was 
after with Avatar. Breaking down the bar-
rier between live action and digital film-
making. It didn’t make sense for Avatar, but 
it did for this film. This is the last step.” n

Barbara Robertson is an award-winning writer and a 
contributing editor for Computer Graphics World. She can 
be reached at BarbaraRR@comcast.net. 

Actors wore arm extensions on set, and although the LED markers didn’t extend the full length, the 
data translation system took the “crutches” into account.
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arry Potter and the Deathly Hallows: Part 2, the eighth and final 
film based on author JK Rowling’s famous series of books, is, by 
all accounts, one of the best, perhaps the best, movie in the fran-
chise. A momentous and thundering final film. It is also largely 

digital, with 1800 visual effects shots created by several hundred artists, 
most of whom work in London-based visual effects studios. These artists 
extended sets, placed footage of actors filmed on greenscreen into digi-
tal backgrounds, added CG characters, removed the evil Voldemort’s 
nose once again, and, this time, destroyed a digital Hogwarts. 

Senior visual effects supervisor Tim Burke, who had won an Oscar in 
2000 for supervising the effects in Gladiator, has been creating such mag-
ic at Hogwarts, the school where Harry Potter and his friends studied 
magic for 10 years. He joined the Potter crew on the second film, Harry 
Potter and the Chamber of Secrets, which released in 2002, as a visual 
effects supervisor at The Mill. On the third and fourth films, he be-
came the co-VFX supervisor for the postproduction efforts. He then 
took charge of the final four, working with director David Yates as the 
overall visual effects supervisor. Burke received an Oscar nomination for 
the third film, Harry Potter and the Prisoner of Azkaban, in 2004, and the 
seventh, Harry Potter and the Deathly Hallows: Part 1, in 2011.

During the past 10 years, dozens of visual effects studios have worked 
with Burke and the Potter directors, and as the series progressed, so, too, 
did the kinds of visual effects the filmmakers could achieve. Here, CGW 
contributing editor Barbara Robertson asked Burke about the ways in 
which this film differed from the previous.

When did you begin filming the final film, Harry Potter and the 
Deathly Hallows: Part 2 ?  

We filmed Parts 1 and 2 together, starting in November 2009, and con-
tinued through the summer of 2010. But, we filmed out of chronological 
order. We did the battle sequences for Part 2 before we shot Part 1. To 
figure out how to coordinate all this, we did an intensive period of previs.

What do you mean by “intensive period of previs”? 
We worked on previs for nine months. We didn’t have a finished script 

for the film. It was always evolving. We didn’t have a shooting script. We 
didn’t have storyboards. We had the book, the unfinished script, a brief 
from David [Yates], our previs assets, and four or five animators. So, we 
worked with David and designed the whole thing in previs. 

How detailed was the previs?
We previs’d all the action sequences–the Death Eaters, the giants, 

the attack from the bridge, all the action until the giants breached the 
school. Ferran Domenech from MPC (The Moving Picture Company) 
led that effort. We developed the way things moved, the knights, the 
giants. We animated everything. We built and rigged additional assets 
as needed. We really were at the forefront of the ideas. It was a great, 
creative, fun thing to do. 

Why did you do such extensive previs? 
We developed all this previs in animation to help everyone under-

stand the action and all the pieces of the puzzle. It was a guide for the 
live-action shoot, not just to run sequentially and fill in gaps. The de-
sign process had to happen early to decide what effects we’d need. It 
helped us determine which areas of the school to build. And, it gave 
the whole story of the battle; it described the battle sequence from 
start to finish. We ended up with 30 minutes of previs, complete ed-
ited footage. We gave it to David Yates and his editor, and he used 
this to cut with; the previs stayed in there as he shot. So, it became the 
film, basically. And it turned out to be pretty close to what we previs’d. 

Hogwarts didn’t appear in Part 1, but the action centers on Hog-
warts in Part 2. Did you do set extensions for the Hogwarts minia-
tures that were used for the previous films?

The action sequences we developed in the previs take place around 
the school and the hillside where Voldemort arrives and stages his initial 
attack. We didn’t have scripts when we started in 2008, but we had read 
the book. We knew we needed to create a flexible asset. We have always 
used our miniature model for Hogwarts, but we knew we would need 
to redesign it to encompass specific areas of action for the battle. We 
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At top left, Voldemort takes aim within a digital background. At bottom, effects artists in 11 studios around 
the world created 1800 visual effects shots for Harry Potter and the Deathly Hallows: Part 2.
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needed to add a huge viaduct on the front of 
the school, the main entrance where Voldemort 
would attack and where they would defend 
the school, the open courtyard, battlements, 
and the wooden bridge, which is a main attack 
route from one side of the school. None of that 
existed. So, we did away with miniatures. 

Who built the digital Hogwarts? Did 
they build a CG version of the entire school 
inside and out?

Double Negative started the building and 
destruction process for Hogwarts in 2008 
with Stuart Craig [production designer] while 
we were still filming Half-Blood Prince; it took 
18 months. Because we had designed the  
sequence in previs, we realized we didn’t need to 
build the back half of the school, so we focused 
on a 180-degree area. Stuart Craig designed an 
iconic image of what the partially destroyed 
Hogwarts would look like. We filmed on par-
tial sets and greenscreen—we had a partial set 
for the courtyard, a separate set for part of the 
viaduct and part of the bridge, and an interior 
set for part of the battlement.

We take the camera from the far hillside 
in one move, through a window to find the 
Death Eaters fighting. Voldemort’s army ar-
rives on Voldemort’s rock on one side, and on 

the other side, the snatchers (the humans who 
turned to the dark side) attack on the other 
bridge. One of the biggest jobs was linking all 
these action sequences and the environment to-
gether. David wanted signature camera moves.  

What do you mean by “linking”?
When I say ‘linking,’ I mean visually put-

ting the world together so the audience under-
stands the layout even though these things 
were fairly small sets with greenscreen. Because 
of the shot design, we see areas in many shots 
that obviously didn’t exist. Sometimes we 
had a real set in the courtyard and everything 
else was CG. We had elements of the viaduct 
and everything else was CG. Even if the set 
is prominent, everything behind it is CG. We 

built the rock Voldemort arrives on; it was less 
than 50 feet across. Then we put that rock in 
the middle of a [CG] environment, put thou-
sands of Death Eaters around him, and had 
huge, swooping camera moves. We created 
the geography of the world and dropped it 
around the sets using a correct combination 
of different pieces. It was a big jigsaw puzzle. 

Had you done environments this exten-
sive for the previous films?

The biggest environment in a prior film was 
the opening sequence for Half-Blood Prince, 
which was a rebuild of London from Trafalgar 
Square to Charing Cross, also by DNeg. But, 
this was more ambitious. It covered a far greater 
area, and the resolution was far greater. 

Our environments have gotten better and 
better with every film. We surveyed environ-
ments in Scotland, and we have the topogra-
phy, so we no longer sent film crews to shoot 
plates. We created a Scotland-like world that 
has a loch, mountains, the school, and sev-
eral miles of environments that we built and 
worked over. We see it in the daytime, sun-
light, predawn, and at night—all these light-
ing conditions. It was lit and relit, and it looks 
photographically realistic. When you watch 
this film, you believe it’s there. The environ-

ments are not off in the distance. We placed 
the action in the middle of them. 

In terms of pushing the technology, this 
is one of the biggest things. We couldn’t 
have done it a few years ago because of the 
sheer amount of data. I think the techni-
cal assets and software developed to handle 
all this are phenomenal and don’t get much 
appreciation. People take environments for 
granted; they don’t think, ‘Hold on. None 
of this is real.’ But, they gave us flexibility. 

More flexibility than when you worked 
with the miniatures on set? 

Before, when the school was a miniature, 
we’d shoot the background plates, and then 
months down the line, we wouldn’t be able to 
change anything. On this film, we redesigned 
the whole end sequence with Voldemort four 
weeks before we delivered the film. David [Yates] 
was putting new ideas in, and because we had 
this huge digital asset, we could do them. This 
would have scared the facilities a few years ago. 
But they did such a great job creating the assets 
that we could keep changing the shots. We had 
great flexibility at the back end. I think it is one 
of our biggest achievements.

 
How did you allocate the work?
We always knew that no one facility could 

take all the work of the battle, so we had to 
split the action cleverly. We gave everything on 
one side of the school—the end of the court-
yard and the beginning of the viaduct and 
the hillside—to MPC because they could use 
their crowd software, Alice, for the Death Eat-
ers and the crowds. Then, because the giants 
and knights featured heavily in the battle, we 
gave that work to their animation team. 

MPC handled the main action, the knights, 
the giants, Voldemort’s army for the attack, 
and the fighting. They also did the fire simula-
tion—they created animals out of fire. For the 

giants, we decided to use actors and scale them 
and have CG facial prosthetics for the final 
close-ups.  Everything on the other side—the 
bridge, the destruction of the school, and the 
aerial work—went to Double Negative; DNeg 
did the environment work for the school and 
bridge destruction. 

So, one became the miniature for the other. 
MPC would do the animation and work out 
the action, and then provide cameras to DNeg 
to create the background, light it, and com-
posite it. Or, if DNeg did the action in the 
foreground, MPC would do the background. 
These two vendors had the heaviest work. 

Voldemort and his armies destroy a digital Hogwarts within a digital environment created by artists at 
Double Negative and The Moving Picture Company. He lost his nose, though, at Cinesite.
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It sounds complicated.
It gets further complicated because we de-

livered a lot of these shots as full-stereo shots. 
So, we developed a pipeline along the way to 
share stereo rigs and cameras between facilities. 
The hero performance would set the stereo for 
the camera and pass it to the background facil-
ity, which would render left and right versions. 
Everyone worked on mono versions, so we 
had three things running at the same time for 
over 200 of the shots. It was a massive logisti-
cal job as well as a great technical exercise.

Did the addition of stereo 3D to this film 
affect the design?

It did, actually. David’s take was that [stereo 
3D] should be immersive and not take you 
out of the picture. He shot it in 2D, and it has 
a lot of drama and action. He was keen that 
[stereo 3D] didn’t distract from the drama, so 
we kept it subtle and all about the actors. The 
volume is in the actors, not in the space, and I 
think that works very well. We tried to exploit 
the depth without making people feel uncom-
fortable; we’d get creative with the stereo and 
then back off for the dramatic scenes.

In the big linking shots where we establish 
parts of the school, the audience feels like 
they’re flying around watching the action be-
low. These flying shots are incredibly spatial. 
And, we have a roller-coaster cart ride in the 
vault; we exploited that. Also, we deliberately 
had the dragon break the screen plane, and 
had some real fun with that. 

 
    Who worked on the dragon?

DNeg. They did a great job with the dragon 
in the Gringotts’ cave. We developed a whole 
back-story of the life of the dragon. He’s a semi-
albino dragon that has been abused and kept 
locked up in the bank. The [Gringott] goblins 
torture him so they can access the vaults. We 
referenced badly treated dogs. The poor ani-
mals. Their faces and bodies displayed the level 
of emotion we wanted. And then we designed 
a badly maltreated creature whose posture and 
body poses convey that he’s been tortured. He’s 
never seen the light of day. We see him early on 
in the film. When he’s set free from his shackles, 
he sniffs the air, follows the scent of fresh air, and 
scales the walls with the kids on his back. He 
gets revenge on the goblins, and then he discov-
ers how to fly. We have an animated sequence 
that shows what a dragon looks like when it 
can’t fly properly. The sequence is all-CG; there 
are no miniatures. He’s our biggest animated 
character, and he’s completely unique. But, of 
course, we had lots of other things–Dementors, 
Death Eaters, all the usual CG doubles. . . .

Which studios worked on the other char-
acters in the film? 

Rising Sun, which had done the Dementors 
in Part 1, did all the Dementors in the action 
sequence around the school. Baseblack did 
the ghost, the gray lady, and they also handled 
Scottish environments for the sequences we 
shot on the back lot. 

Cinesite came on board to remove Volde-
mort’s nose and do a revamp on the marble 
staircase. Stuart Craig wanted a more intri-
cate series of zigzagging staircases that were 
wider to allow for the big fight sequences. 
Their work involved massive set extensions 
in both directions for one of our big interior 
sets at Pinewood. Cinesite did all the work 
on that, plus the physical dynamic destruc-
tion, wand effects, and crowd replication to 
populate it.

Framestore did the Basilisk [the giant 
snake] and the Chamber of Secrets, which 
was a set in the second film. They modeled, 
textured, and created the environment by 
referencing film clips from that film. They 
created a nice water simulation—a wave of 
water which attacks the kids that we shot on 
greenscreen. Framestore also did the Kings 
Cross Sequence, which we call the white 
mist. This is the heaven sequence where 
Harry meets Dumbledore. It’s a white, ethe-
real version of King’s Cross station. And 
then they did another version of King’s 
Cross for the very end of the movie. The 
original shoot took place in the real King’s 
Cross, but they did a re-shoot in Levesdon. 

How many studios worked on the film?
We had 11 vendors, including several small 

vendors that helped us out with shots, and 
Vine, our own little in-house facility where 
two or three people working on 2D systems 

ended up doing a couple hundred shots on 
both the final films. Lola, which is famous for 
youthenizing actors, helped make Alan Rick-
man 30 years younger for flashback sequences, 
and they also had a call late in the day to do 
aging work on the 19-year-old actors at the 
end of the film. They treated all those shots 
digitally to make the kids older. 

And then Tippett Studios came in late to 
help us finish off a big technical animation ex-
ercise involving a fun sequence where the kids 
break into a vault and try to find the horcrux. 
There’s a spell that causes the treasure to mul-
tiply, so they created a dynamic simulation of 
the multiplying treasure. As the treasure mul-
tiplies, it fills up the room and elevates Harry 
on a growing mound to the point where he 
can reach the cup. At the same time, everyone 
else is drowning in treasure. It’s a great little 
sequence.

Gradient Effects in Berlin and Marina del 
Rey [California] did fluid work on sequences 
for some flashback memories. They’re very 
good, very technical. Union VFX in Soho, 
which recently did the work on Danny Boyle’s 
127 Hours, did 50-odd shots at the end. And 
then, of course, we had extra vendors to do the 
stereo conversions. We were flat out for the last 
two months, but it all got done.

What will you do next?
I think it will be a big effects film based in 

the UK but using global facilities. One thing 
we really got working on Part 2 was treating 
the whole of Soho as one big facility. We shared 
work among four and five vendors, painlessly 
moving between. It’s like having a huge re-
source at your disposal. They all worked to-
gether creatively rather than competitively. 
[The next project] is a bit of a secret, but if it 
happens, it will be exciting. n

Animators at Double Negative freed an albino dragon, created at the studio, from its imprisonment and 
taught the tortured animal how to fly.
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In combat-themed movies, it usually takes many min-
utes into the film before the explosive action begins 
to unfold. When Digital Domain created the reality-
steeped, battle-intensive video game trailer for Tom 

Clancy’s Ghost Recon: Future Soldier title, there was no lead-in; the studio 
had just 84 seconds to deliver audiences directly into the middle of the 
explosive drama and excitement. It was a mission that the studio ac-
complished in Silver Star fashion.

Digital Domain masterminded the dramatic trailer, which first de-
buted at this year’s Electronic Entertainment Expo (E3). Tasked by  

developer Ubisoft Entertainment to create a visually arresting trailer that 
highlighted specific game elements, director Neil Huxley led a talented 
visual effects team of 15 artists at the Academy Award-winning studio 
to complete the ambitious project from concept through completion 
in just eight weeks. 

Inspired by the gritty, particle-filled, light-saturated aesthetics of 
films like District 9, Black Hawk Down, and The Hurt Locker, Huxley 
artfully orchestrated a poetic ballet of death and destruction through a 
virtual 35mm camera lens. 

“As a fanboy, I know what I want to see in a video game trailer,” 

Digital Domain creates a cinematic trailer 
for Tom Clancy’s Ghost Recon: Future Soldier 

War Game
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says Huxley. “It was tremendous fun not only 
to brainstorm and then get the green light for 
a concept that really showcased all the cool 
aspects of the game, but also to continually 
improve on that concept throughout the cre-
ative process for the best result possible. Ubi-
soft was receptive to many of our suggestions, 
and I think that seamless collaboration comes 
through in the finished version of the trailer.” 

Set at a fictitious hostile enemy camp in 
Nigeria, the trailer opens with a brief mission 
overview. It then continues through the view-
finder of Ghost Leader’s weapon before cutting 
to the sniper, Pepper, who has zeroed in on his 
target. Next, commandos Kozak and 30K are 
shown planting explosives on a vehicle. Once 
the charges are set, they enable their optical 
camouflage that renders them invisible, allow-
ing them to get into position for the takedown. 
Ghost Leader gives the call to detonate the ex-
plosives, and just before the charge blows, the 
team fires on their target. Simultaneous to the 
explosion, a bullet-time 45-second fly-through 
of the area set to a sound track of classical mu-
sic highlights the augmented-reality elements 
of the game, and reveals that the enemies have 
been taken out and that a hostage on the sec-
ond floor is still alive. Finally, Kozak executes an 
opposing soldier with a sub-clavicle stab sneak 
attack, catches the drone, and then moves out 
of position. 

To achieve the hazy, outdoor atmosphere, 
Huxley first developed a style guide by scour-
ing films, photos, and the Internet for reference 
images to establish the desired overall look of the trailer. The team was 
then challenged to translate that feel into the many effects that appear 
throughout the spot. 

Given an early build of the game for inspiration and a short timeline to 
complete it, Huxley and the team worked at a nimble pace, overlapping 
many steps of the development process to operate at maximum efficiency. 
While select in-game assets requested from Ubisoft were being enhanced or 
re-created at a higher polygon count in broadcast quality, previs was fine-
tuned and the groundwork for the motion capture was laid. 

“The in-game assets provided by Ubisoft worked great in an engine, 
but didn’t hold up to the scrutiny of large projection screens, so we re-
built high-resolution versions of the game assets featured in the trailer,” 
notes Huxley. “We were constantly collaborating with the development 
team at Ubisoft to make sure we were accurately representing the game. 
Once they approved the assets, we went straight into previs.”

Typically, a storyboard would have been generated to block out 
scenes in a project of this nature. Since 45 seconds of the trailer is a 
frozen moment, the team opted to skip this step and move directly into 
previsualization, building an animatic of the entire spot. Once the pre-
vis was locked, the project transitioned onto the motion-capture stage, 
shooting at Digital Domain’s new, state-of-the-art digital production 
facility in Playa del Rey, California. 

“In order to create realistic military movements, we hired three ex-
military personnel to perform in the motion-capture suits,” Huxley 
notes. “By working with them, we were able to achieve authentic depic-

tions of characters that move like real soldiers. In fact, the sub-clavicle 
stab kill at the end of the spot was added based on feedback from one 
of our military performers.”

As with most CG projects, the most noticeable progress on the spot 
was made during the last two weeks before completion as the details 
were fine-tuned. 

“Every part of the team was working simultaneously on various 
pieces of the puzzle, so the final renders weren’t really nailed down until 
the very end,” explains Huxley. “It’s incredibly exciting and rewarding 
when all those pieces—the animation, shading, textures, environments, 
performance, music, and so on—finally come together and you can get 
a sense of the final polished product.”  

The production team at Digital Domain used Autodesk’s Maya to 
generate the models and animation, and then rendered the scenes in 
The Chaos Group’s V-Ray. They completed the motion graphics in 
Adobe After Effects, and composited the trailer using The Foundry’s 
Nuke.   

“The content showcased in game trailers must make a lasting im-
pact. With a deep pool of visionary talent and technical expertise, we 
have the resources to produce high-quality cinematic experiences in a 
relatively short time frame, which we were able to deliver to Ubisoft for 
this game,” says Rich Flier, executive producer of video games at Digi-
tal Domain’s sister company, Mothership. “Their willingness to grant 
creative latitude let the team showcase its range of capabilities, and the 
trailer stands up as a fantastic piece of artistry.” n
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For the Future Soldier trailer, Digital Domain motion-captured former military personnel to achieve 
realistic movements for the actors.  
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Green Lantern, one of six movies based on comic books that fought for audience share in 
movie theaters this summer, landed in the unenviable calendar slot between X-Men: First 
Class (June 3) and Disney/Pixar’s Cars 2 (June 24). The question was: Could Hal Jordon, 
the first human recruited into the elite Green Lantern Corps, power people into a ticket 
line? That might depend on actor Ryan Reynolds, who plays Jordon—or, at least, his head 
does when he’s wearing his superpower-granting green ring. His body becomes a special 
energized suit, and that suit is digital; the suit is, in effect, a character. To move it, a team of 
animators at Sony Pictures Imageworks matched and extended Reynolds’ performance; a 
team of visual effects artists fastened the CG suit to footage of Reynolds’ head.

“The suit is digital because of the internal illumination and external energy that licks off 
the surface,” says David Schaub, animation supervisor. “The suit also has a semi-translucent 
quality that is similar to the material properties found in the rocks and buildings on the 
planet Oa. That unique and otherworldly quality was best achieved by making the suit all-
CG. The suit itself was designed by costume designer Ngila Dickson, with all the muscles 
sculpted specifically in the right places.” Further, by animating a digital suit, the postproduc-
tion crew could push Reynolds’ live-action performance into superhero territory. 

Recent graduates have a hand in this 
summer’s VFX-driven superhero movies

By Barbara Robertson
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Sony Pictures  
Imageworks directs a 
crew of 80 animators, 
including a few feature-
film novices who create 
CG characters and hybrids 
for Green Lantern

GREEN Party
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Images courtesy Warner Bros. Pictures.
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Jordon is one of three Green Lanterns that 
have their bodies replaced with CG suits. 
Image works artists also did a body replace-
ment for Mark Strong, who plays Sinestro, 
and for Temuera Morrison, who plays Abin 
Sur and appears at the beginning of the film. 
“The bulk of our technical work was on these 
hybrid humans,” Schaub says. “This is a tricky 
registration problem because the suit needs 
to blend seamlessly with the photographic 
element at the neckline, without any obvious 
sliding between the two.” 

On set, the actors wore gray suits with opti-
cal markers that tracking teams used to match 

the CG suit with the actor’s body in the filmed 
footage, and positioned it in 3D space as seen 
from the view of the live-action camera. The 
track gave animators a character’s position 
from the hips through the spine and into the 
head, with the neck locked into place. 

“The artistry comes into how the muscles 
move,” Schaub says. “The animators manipu-
late the muscles and tendons with great atten-
tion to anatomical detail to make the characters 
feel organic. When people talk about motion 
capture or rotomation looking stiff, it’s that lack 
of micro detail, the bounce, the jiggle…what 
you see in slow motion if you were to analyze it. 
We needed to get all that musculature working 
so the suit didn’t feel rigid.”

Animated Characters
In addition to the three hybrid charac-
ters with animated bodies attached to live- 
action heads, Imageworks animators per-
formed several fully CG characters. “All the 
other characters in the Green Lantern Corps 
are animated,” Schaub says. “There are weird 
alien critters, some bipedal, some quadrupeds, 
and, of course, they fly as well. They all needed 
a unique quality to the way they move. Also, 

there are a group of guardians that are stoic 
digital humans. And then there’s Parallax, a 
huge amorphous cloud of tortured souls. Par-
allax is basically a huge effect, but the founda-
tion for the effect is an underlying animation 
system to give the character intelligence and 
intent.” 

To produce these performances, Schaub 
oversaw a team of 80 animators, a majority 
of whom worked in Imageworks’ Albuquer-
que, New Mexico, studio. Three leads in 
each location supervised the work of smaller 
teams. 

“A typical approach would be to have 

specialists, with one team working on the 
hybrids, and another group the animated 
characters,” Schaub explains, “but, instead, 
we made a strong effort to give everyone a 
taste of everything. This was the first time out 
for many of the animators, and it was a good 
show for people who wanted to get their feet 
wet. Some of them were mostly doing hybrid 
characters, but as soon as they got through 
that challenge and showed capability, we 
tried them on more animation-heavy shots.”

One of those animators working on his first 
feature film was Matthew Tovar, a 2008 Ani-
mation Mentor graduate. “I was working at 
Sony Computer Entertainment in San Diego 
and was on a break when I got an e-mail from 
Becca Romeo at Animation Mentor saying 
that Imageworks was looking for animators 
and that she had forwarded my reel to them,” 
Tovar says. “When Imageworks contacted me, 
I told them I was interested. They reviewed 
my work and offered me a short-term job for 
the run of the show.”

Tovar had been studying computer graph-
ics at the University of the Incarnate Word, a 
Catholic liberal arts college in San Antonio, 
Texas, when he discovered Animation Mentor. 

“I had always drawn as a kid and was a big fan 
of Disney and Pixar movies,” he says. “Bring-
ing characters to life sounded like fun, but I 
didn’t know you could make a career out of it. 
I wanted to receive more training on charac-
ter animation, so I decided to give Animation 
Mentor a shot, and I got hooked.”

Tovar’s first job was animating dinosaurs 
for a television series at 1080 Entertainment 
in San Antonio; he was studying at Anima-
tion Mentor at the same time. “I was learning 
on the job and learning more after hours,” he 
says. “I improved a lot.”

From that job, Tovar bounced to Sony in 
San Diego, where he animated cartoony char-
acters for the PlayStation game Mod Nation 
Racers and worked as a cinematic animator for 
other video games, including the 2009 game 
of the year, Uncharted 2: Among Thieves. Green 
Lantern gave him the opportunity to stretch 
his skills into feature films.

“I had never dealt with Linux, so that was 
new,” Tovar says. “The tools they use are a little 
different. And, when I worked in cinematics, 
we didn’t deal with the lighting or rigging 
departments. At Imageworks, we went back 
and forth. Approved shots go to lighting and 
sometimes come back to animation. There’s a 
lot of back and forth because, in the end, it 
looks better. I enjoyed getting into the fine de-
tails to polish a shot and make the animation 
really shine.”

Tovar worked primarily on a long fight se-
quence between Jordan and Sinestro, two of 
the hybrid characters. “I learned a lot from my 
lead, my supervisors, and the other animators,” 
he says. “My lead, Rahul Dabholkar, was like 
an Animation Mentor mentor. We would get 
down to fine details from one keyframe to the 
next.” Tovar learned, for example, when favor-
ing one keyframe over another would help a 
shot, and how lighting, effects, and rendering 
could affect animation. 

“Rahul let me know that we needed to take 
motion blur into consideration,” Tovar says. 
“We might create a gap in the animation so it 
wouldn’t feel so smooth once motion blur was 
added on; it would make the action pop more. 
I enjoyed getting that detail into the shots.”

Once he finished work on Green Lantern, 
Tovar returned to San Diego and his former 
job at Sony Computer Entertainment to work 
in video game animation. “I definitely would 
like to get more feature experience,” Tovar 
says. “But, right now, I’m doing cinematic ani-
mation, and that’s great, too. It’s kind of like 
movies, but for video games, and it’s fun.”

He adds, “It’s definitely a good time to be 
an animator.” n

Sony Pictures Imageworks played a major role in bringing the Green Lantern’s characters and worlds 
to life, and recent grad Matthew Tovar was able to contribute on a fight sequence.
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HERO Animation
Hammering out the details on Digital 
Domain’s feature film Thor 

By Barbara Robertson

The Mighty Thor, Norse God of Thunder, has a problem. Just before his father, Odin, planned to 
crown him king, Frost Giants from the ice planet Jotunheim disrupted the coronation. So, an angry 
and arrogant Thor sped through a portal to Jotunheim, where he led an unauthorized attack on the 
inhabitants. This did not please Odin, and he banished his son to live among humans on Earth. 
The audience watching the feature Thor learns this back-story only after the superhero lands in New 
Mexico and smashes into Natalie Portman’s RV. Portman plays Jane Foster, an astrophysicist. Austra-
lian actor Chris Hemsworth plays Thor, and Anthony Hopkins plays Odin. The production, directed 
by Kenneth Branagh, was a box-office hit. 

In postproduction, the story centers on Digital Domain, the studio responsible for creating visual 
effects for the sci-fi action-adventure, with BUF, Fuel VFX, Luma Pictures, The Base Studio, 
CEG Media, and Evil Eye Pictures also contributing. Kelly Port led the work at Digital Do-
main, where Eric Petey, working out of Digital Domain’s Vancouver studio, supervised the 
animation team. “The bulk of the animation on the show took place on the ice planet,” 
Petey says. “We created most of the creatures and characters in that location.”

When Thor shows up on Jotunheim with his posse of gods and demi-
gods looking for trouble, they find it—a planet’s worth of trouble from 
enormous, muscular bad guys. “The Frost Giants are slightly exagger-
ated humans, monster-y types, large, creepy men. Kenneth [Branagh] 
always talked about how they needed to be vicious and menacing.”

Some shots have more than 200 of these Frost Giants. “We can 
manage the crowds with in-house tools, but the shots were mostly 
done by animators, to be honest, using generic motion cycles,” Petey 
says.

Animators keyframed Frost Giants in the foreground, and started 
with motion-captured data for background characters. The ani-
mated warriors don’t have dialog: If they spoke in close-up shots, 
they were actors in makeup.

“We had large guys for the motion capture, but we 
couldn’t use the motion directly,” Petey says. 

Images © 2011 Paramount.
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“The Frost Giants are 10 to 12 feet tall. We 
needed to process the data on a different skel-
eton.” 

For the rig, Digital Domain leveraged tech-
nology it had developed for TRON: Legacy 
that incorporates correct human skeletal dy-
namics (see “Inside Job,” December 2010). 
“We did our best to translate that onto an ex-
aggerated human form,” Petey says. 

A team of 16 animators, four of whom were 
interns, performed the background and fore-
ground giants. Among the animators in Petey’s 
group were two Animation Mentor graduates, 
Agata Matuszak, who keyframed foreground 
characters, and Magnolia Ku Lea, initially an in-
tern but ultimately credited as an animator, who 
worked on shots with background characters.

Breaking the Ice
Matuszak graduated from Animation Mentor 
in July 2010 and started at Digital Domain 
in Vancouver in December 2010. The Pol-
ish-born Canadian hadn’t considered anima-
tion as a career possibility until a friend told 
her about VanArts, the Vancouver Institute 
of Media Arts. “I was studying pre-med,” she 
says. “Since I was little I always watched and 
drew cartoons. A friend told me about this lo-
cal art school, so I thought this was my chance 
to follow my interests and take a path that was 
familiar to me. I completely fell in love with 
animation, and I can’t see myself doing any-
thing other than character animation and be-
ing a part of the filmmaking process.” 

Even before she graduated, Matuszak had 
received two job offers: one from Rainmaker 
VFX to work on the film Garfield, and another 
to work for Veda Games, an animation studio 
in India. She went to India. “A lot of people 
thought I was crazy, but the head of the stu-
dio at Rainmaker understood and said to call 
when I was done there.” And, she did. 

“India was an amazing opportunity, and it’s 
a beautiful place, but the way they see things 
is different,” Matuszak says. “There are many 
talented people, but the animation industry 
[there] still needs time to get to the animation 
quality of our North American standards.”

Back in Vancouver, Matuszak joined Rain-
maker VFX, where she worked on Night at the 
Museum, Case 39, and Blades of Glory. Then, 
the company transferred her to another divi-
sion. “I was feeling like I needed something 
more; that there were holes in my animation 
knowledge,” she says. 

That’s when she discovered Animation 
Mentor. “I wanted to take every opportunity 
to strengthen my skills and learn from anima-
tors who are working in studios that I dream 

of working at,” Matuszak says. “Going back 
to school was such a wonderful experience for 
me, and I am glad I took time off from work 
to focus 100 percent on school.” 

For Thor, Matuszak keyframed the Frost 
Giants fighting Thor and his warriors. “I had 
never animated characters fighting, and that 
was a big challenge because I am not familiar 
with the body mechanics of fighting,” she says. 
“I took a lot of reference, reference of myself, 
from martial arts movies. This helped me get 
familiar with certain fighting dynamics, like 
punching and stabbing. When you’re doing 
realistic characters, you can’t do a lot of squash 
and stretch. The principles are still there, but 
you use them in a different way—for antici-
pation, not shape stretching. At Animation 
Mentor, I did a lot of cartoony animation, so 
coming back to visual effects, I had to tran-
sition my mind-set from cartoony to realistic 
movements. The principles are still there, but 
you use them in slightly different ways.”

Motivated with Mocap
Also working on the Frost Giants was Ku Lea, 
who began her internship in October 2010. 
“Digital Domain first familiarized me with the 
tools, then how they used motion-captured 
data, and then how to approach that within 
a shot,” she explains. “I didn’t get thrown in 
cold, which was nice. By the time my intern-
ship ended, they had assigned me a few shots 
from start to finish, which was a thrill. I had no 
idea that I would get full shots by the end.”

Ku Lea had studied traditional animation 
at Concordia University in Montreal, but after 
working as a traditional animator for a short 
time, became a character designer. “I have loved 
films and storytelling since I was a child,” she 
relays. “The entire world of film was my passion 
as a child, and I drew a lot. When I saw there 
was a program where I could draw and make a 
film, I thought, ‘Wow, I want to try this.’  ”

After several years as a character designer for 
TV series and games, Ku Lea wanted to return 
to her roots, “to bring things to life,” she says. In 
the middle of Class Four, she was presented an 
offer to work on a visual effects broadcast movie. 
A game cinematic followed. And then, Digital 
Domain offered an internship.

“I had touched motion capture when I was 
doing the cinematic, but this was completely 
different,” Ku Lea says of her work on Thor. 
“The quality is hugely different. Definitely fin-
er detail. The shots I worked on involved the 
Frost Giants, the henchmen for the main bad 
guy. So, they’re often surrounding him, and 
these characters reacted pretty menacingly.”

For many of the shots, Ku Lea started with 

motion-captured data. “You’re always chang-
ing it,” she says. “You never use it as is. Basi-
cally, on top of fixing things that don’t align 
and making movements more dynamic or 
smoother, often you’d have to throw out a 
whole section and hand-key a new animation 
because that’s what is needed in the shot. Also, 
a huge part was that the Frost Giants had to 
have facial performance added, and that was 
entirely keyframe animation. All the emotions 
and facials were completely keyframed. Addi-
tionally, one of the unique things on Thor was 
the size of the shots with the Frost Giants—
they were huge. A shot could have up to 80 
characters. A lot of time was spent on making 
each character different from the one beside 
him—each one is reacting but can’t distract 
from the main guy who you’re supposed to be 
focused on. You have to use a lot of animation 
principles. It’s satisfying work.”

Before she started on a shot, Ku Lea  sat 
with Petey, who explained what he expected 
from the performances. “The direction was 
very clear,” she says. “He would say, ‘This is the 
point. Make this character more aggressive. 
This is the approximate composition.’ I also 
had animatics and notes. And, if I had a ques-
tion, I could ask my fellow animators. It was 
really collaborative. I could go to dailies, even 
if I didn’t have a shot up, and learn from seeing 
the senior animators showing their shots and 
getting feedback. Being part of that process 
was truly a big learning experience for me.”

Ku Lea credits her classes at Animation 
Mentor with helping her understand the work-
flow. And, during the Q&A with the mentors, 
I learned how to take feedback,” she says. “At 
Digital Domain, I found it interesting to ask 
my supervisor how he would approach a shot, 
and ask the more senior animators how they 
would [do so], to learn from their workflow.”

Next Up
Both animators are fully committed to their 
careers in animation. After finishing her work 
on Thor, Matuszak now works at Prime Focus 
in Vancouver. And Ku Lea is preparing a new 
piece for her demo reel. 

“I’d like to work more in feature films be-
cause I love the quality and the time you can 
have, which offers great possibilities,” Ku Lea 
says. “I love character animation, whether 
it is for a full-CG film or for a visual effects 
film—the principles are the same. When I’m 
working as an animator, I feel lucky. I feel like 
this is the best job in the world.”  n

Barbara Robertson is an award-winning writer and a 
contributing editor for Computer Graphics World. She can 
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DIGITAL SCULPTING
Crazy for GoZ
Pixologic has released GoZ Update 1 
for ZBrush 4, the latest version of the 
company’s 2D/3D digital sculpting appli-
cation. GoZ enables artists to connect 
ZBrush projects seamlessly with other 
applications, simplifying the use of CAD-
style modeling and animation programs 
while working within ZBrush’s custom-
izable user interface to conceptualize, 
create, complete, and render artwork. GoZ 
Update 1 adds Adobe Photoshop support, 
facilitating the ability to paint directly onto 
the model’s texture, rather than using 
PolyPaint. GoZ users need not invest time 
in setting up shading networks for normal, 
displacement, and texture maps; GoZ 
transfers the mesh to the GoZ-enabled 
application of choice, instantly sets up 
the appropriate shading networks, and, 
upon sending the mesh back to ZBrush, 
automatically remaps the existing high-
resolution details to the incoming mesh. 
ZBrush 4, available for Windows and 
Macintosh operating systems, retails for 
$699. ZBrush 4 is a free upgrade for all 
ZBrush registered users.
Pixologic; www.pixologic.com

WORKFLOW 
CG Combo
Shotgun Software is integrating its Web-
based project management and collabo-
ration system with Thinkbox Software’s 
Deadline render queue management soft-
ware. The integrated solution is intended 
for visual effects, animation, and digital 
production studios and enables a seam-
less render and review data flow. When 
Deadline starts a render, a Version is 
automatically created in Shotgun with key 
metadata; when the render is complete, 
Deadline updates Shotgun with a thumb-
nail image, paths to frames, render stats, 
and playback links; Shotgun dispatches 
targeted notifications with links back to the 
work; and, studios can view the versions in 
various contexts, create reports, and orga-
nize work into playlists for review sessions, 
where they can take notes with Shotgun’s 
Note app. Access to Shotgun-Deadline 
integration is free for Deadline users with 
an active maintenance subscription and 
will be included in Deadline 5.0. 
Shotgun Software; www.shotgunsoftware.com
Thinkbox Software; www.thinkboxsoftware.com

VFX
Delirium and Damage 
Digieffects has upgraded its family of Delir-
ium v2 and Damage v2 VFX plug-ins with 
workflow-enhancing 
technology, acceler-
ating the editing and 
VFX workflow for Final 
Cut Pro and Premiere 
Pro artists. Digieffects 
AutoAnimate technol-
ogy enables Delirium 
v2 and Damage v2 
users to drop an 

effect onto a clip in the editing timeline and 
see the animated results in real time with no 
rendering. Delirium v2 includes 45 effects 
in five categories, including Phenomena, 
Color, Patterns & Distortions, Mood, and 
Compositing Tools. Delirium v2 VFX plug-
ins are available for purchase individually 
as part of the firm’s a la carte offerings. 
Delirium v2 plug-ins enabled with Auto-
Animate include: Bubbles, Electrical Arcs, 
Fairy Dust, Fire, Fireworks, FogFactory, 
Smoke, Snowstorm, Sparks, and more. 
Damage v2 includes seven effects that 
are enabled with AutoAnimate capability 
and are designed for artistically degrading 
footage: Aged Film, Archive, Blockade, 
Destabilizer, Interference, Overexpose, and 
Skew. Now available, Delirium v2 is priced 
at $299, Damage v2 is $99, and Buena 
Depth Cue v2 is $199. 
Digieffects; www.digieffects.com 

DATA STORAGE
Long-term Data Preservation
Atempo Digital Archive (ADA) is certified 
for the Dell DX Object Storage Platform. 
Atempo’s file archiving solution is inte-
grated with the Dell DX Object Storage 
Platform’s Application Programming 
Interface (API) to help users optimize 
total cost of ownership and resources, 
enhance primary storage and backup 
software performance, and centrally 
manage long-term archives. ADA frees up 
primary storage space by automatically 
migrating data to the DX Object Storage 
Platform for storage optimization. The 
metadata-aware joint solution enables 
users to identify and retrieve information 
quickly and easily.
Atempo; www.atempo.com
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