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THE FUTURE REVISITED
he year was 1989. 
And the future had 
arrived!

On October 21, 
2015, people across the US 
were celebrating Back to the 
Future II, or more specifi-
cally, the future as depicted 
in that movie when Marty 
McFly (Michael J. Fox) and 
Dr. Emmett Brown (Chris-
topher Lloyd) set their 
time-travel clock to October 
21, 2015.

The movie was direct-
ed by Robert Zemeckis, 
who later devised a digital 
process that mapped facial 
performances from real-life 
actors onto CG characters 
for such feature films as The 
Polar Express, Beowulf, and 
A Christmas Carol. 

Industrial Light & Magic 
also played an important 
role in the film, using digital 
compositing and the Vista-
Glide portable motion-con-
trol dolly system with video 
playback. It enabled an actor 
to play two or more parts in 
a single scene, with a com-
puter controlling the pan, tilt, 
focus, zoom, and split line 
during each pass – perfect 
for scenes that included 
the “current” and “future” 
versions of the characters 
side by side and interacting 
with their other self.

So, let’s start our ad-
venture in 1989. What was 
life actually like? As far as 
computers were concerned, 
Intel rolled out the 486 
series of microprocessor, 

paving the way for the first 
release of Microsoft Office. 
Nintendo released the 8-bit 
Game Boy system. The 
first GPS satellites were 
put into orbit. Florida and 
Virginia permitted the use 
of DNA genetic finger-
printing evidence in court. 
Leather blazers and paisley 
ties were popular men’s 
clothing items. In sports, the 
Oakland Athletics swept the 
World Series, beating the 
San Francisco Giants. 

Before we look ahead (or, 
rather, in the “movie” version 
of the present), it should be 
noted that predicting the 
future is not easy (obviously), 
and Zemeckis had stated 
in various interviews that 
coming up with the futuristic 
concepts in the movie was 
his least favorite part of mak-
ing the film. So, the focus was 
on humor rather than science 
when devising the scenarios. 
That said, the filmmakers 
did introduce some out-of-
this-world technology in the 
movie, but they also had con-
cepts that hit the bull’s-eye. 

In Zemeckis’ imagined 
2015, hoverboards were the 
cool mode of teen transpor-
tation. Well, they got that 
right – you can get yours 
now at Amazon, Target, and 
other retailers, although they 
lag in functionality to those 
in the movie. Flying cars? 
Nope, we still do not have 
them, but then again, they 
sure made the movie cool. 

Drones, yup. They will be 

one of the big gifts under 
the tree this year. Giant 
wide-picture, flat-screen 
TVs with multiple-channel 
display – oh yes! 

Video chat systems, 
hands-free video game 
systems, wearable tech-
nology, and head-mounted 
displays? Yes to all, partic-
ularly that last one, with the 
Oculus Rift and other gear 
heading for stores shortly 
(the other holiday favorite). 
The Wii and Kinect give us 
hands-free gaming, and TVs 
today are getting larger, giv-
ing us higher resolutions, and 
getting cheaper each year. 
We even have 3D televisions!

Thumbprint payment? 
Apple has us covered with its 
novel payment system, while 
fingerprint scanning gains us 
access to many things, even 
Disney parks. But a phone 
booth readily accessible 
along the sidewalks, as 
shown in the movie? Nope, 
mobile phones take care of 
that need in the real 2015.

As for high-tech goggles, 
try out Google Glass. Fax 
machines everywhere? 
Nope, they became obso-
lete with the “digital fax,” 
scans, and e-mails. Just try 
to escape your boss – not 
so easy with smartphones. 
3D holographic technology 
may not be used every day, 
but we do have it and see 
it every year at SIGGRAPH. 
Getting news from  
newspapers? Digital

T

Karen Moltenbrey, Editor-in-Chief
karen@CGW.com R E C E N T  AWA R D S

THE MAGAZINE FOR DIGITAL CONTENT PROFESSIONALS

E D I T O R I A L
EDITOR-IN-CHIEF Karen Moltenbrey

e: karen@cgw.com  t: 603.432.7568

DIRECTOR OF WEB CONTENT Marc Loftus
e: mloftus@postmagazine.com  t: 516.376.1087 

CONTRIBUTING EDITORS Courtney Howard,  
Jenny Donelan, Kathleen Maher, George Maestri,  

Martin McEachern, Barbara Robertson

PUBLISHER / PRESIDENT / CEO William R. Rittwage    
COP Communications

A DVE R T I S I N G  S A L E S
DIRECTOR OF SALES—NATIONAL Mari Kohn

e: mkohn@copcomm.com  t: 818.291.1153  c: 818.472.1491

DIRECTOR OF SALES—WEST COAST Jeff Victor
e: jvictor@cgw.com  t: 224.436.8044

CORPORATE SALES EXECUTIVE— 
EVENTS, CUSTOM AND INTEGRATED PRINT/ 

PUBLISHING SERVICES Lisa Neely
e: lneely@copcomm.com  t: 818.660-5828

EDITORIAL OFFICE / LA SALES OFFICE
620 West Elk Ave., Glendale, CA 91204  t: 800.280.6446 

A R T / P R O D U C T I O N
ART DIRECTOR Michelle Villas

e: michelle@moontidemedia.com

ONLINE AND NEW MEDIA Elvis Isagholi 
e: eisagholi@copcomm.com

S U B S C R I P T I O N S
818.291.1158

C U S T O M E R  S E R V I C E
e: csr@cgw.com  t: 800.280.6446, OPT. 3

COMPUTER GRAPHICS WORLD MAGAZINE  
IS PUBLISHED BY 

COMPUTER GRAPHICS WORLD, 
A COP COMMUNICATIONS COMPANY. 

Computer Graphics World does not verify any claims or other 
information appearing in any of the advertisements contained in 

the publication, and cannot take any  responsibility for any losses or 
other damages incurred by readers in reliance on such content. 

Computer Graphics World cannot be held responsible for the safe-
keeping or return of unsolicited articles, manuscripts, photographs, 
illustrations or other materials. Address all subscription correspon-

dence to: Computer Graphics World, 620 West Elk Ave, Glendale, CA 
91204. Subscriptions are available free to qualified individuals within 

the United States. Non-qualified subscription rates:  
USA—$68 for 1 year, $98 for 2 years;  

Canadian subscriptions —$98 for 1 year and $136 for 2 years;  
all other countries—$150 for 1 year and $208 for 2 years.   

Digital subscriptions are available for $27 per year.  
Subscribers can also contact customer service by calling  

818-291-1158, or sending an email to csr@cgw.com. 

Postmaster: Send Address Changes to  
Computer Graphics World,  620 W. Elk Ave., Glendale, CA 91204

 Please send customer service inquiries to  
620 W. Elk Ave., Glendale, CA 91204

C O M P U T E R  G R A P H I C S  W O R L D

CGW

[Continued on page 32]

CGW_NovDec2015.indb   2 11/24/15   1:10 PM



Editors_pfin copy.indd   3 11/24/15   4:40 PM



4      cgw  n ov e m b e r.d e c e m b e r  2015

S P O T L I G H T

LENOVO POSITIONS THINKPAD P40 
YOGA FOR MULTIPLE TASKS

Lenovo just recently presented the ThinkPad P40 
Yoga, a multimode mobile workstation featuring the 
latest Intel Core processors and Nvidia Quadro graph-
ics and ISV certifications. 

Lenovo’s thinnest and lightest full-function mobile 
workstation, the ThinkPad P40 Yoga (priced at $1,399) 
handles tasks from sketching to final animation. It con-
tains a unique 360-degree hinge for unlimited flexibili-
ty. In addition, it sports a Wacom digitizer for sketching 
precision from 2048 levels of pressure sensitivity. The 
so-called Lift ‘n’ Lock keyboard design protects the 

keyboard using an automatic rising frame. The ThinkPad pen integrated into the chassis 
provides all day use on a 30-second charge.

The ThinkPad P40 Yoga joins the company’s ThinkPad P50 and P70 mobile workstations, 
which rolled out in the fourth quarter and unites the mobile portfolio with Lenovo’s existing 
line of tower workstations, the ThinkStation P Series. According to the company, the ma-
chines contain features that were previously unachievable in a notebook. 

Designed for high-end professionals, the Lenovo ThinkPad P70 is a 17-inch mobile worksta-
tion with 64gb of DDR4 ECC memory and the ability to handle up to four storage devices and 
up to 1tb of SSD storage, utilizing the latest PCIe technology for speeds up to five times faster 
than current SATA technology. It comes with two Intel Thunderbolt 3 ports and a 4k UHD 
display or optional FHD touch. 

Lenovo’s thinnest and lightest full-function mobile workstation, the ThinkPad P50 features 
a 15.6-inch UHD 4k display and is certified to run users’ most requested ISV applications. 

The new ThinkPad P50 and P70 are equipped with the new Intel Xeon Processor E3-
1500M v5 product family, and both feature Nvidia Quadro GPUs. The ThinkPad P Series also 
comes with X-Rite Pantone color calibration.

Pricing for the P50 begins at $1,599, and the P70 begins at $1,999.

DELL INTRODUCES 
NEW PRECISION 
MOBILE LINEUP

Dell recently unveiled its new lineup of 
Precision mobile workstations and sig-
nificant updates to the entry line of Dell 
Precision tower solutions. Redesigned in-
side and out, the new mobile workstations 
combine thinner, lighter industrial designs 
and brilliant displays with the latest graph-
ics technology, new processors, and faster 
memory and storage. 

This portfolio includes the new 6th 
Generation Intel Core processors, first Intel 
Xeon processors for mobile workstations, 
and future Intel Xeon processor E3-1200 
product families. The latest professional 
graphics from AMD and Nvidia deliver 
significant compute capacity and visual 
performance.

New screen options include the first 
PremierColor 4k Ultra HD displays with 
100 percent minimum Adobe RGB color 
gamut. Full-HD and UHD options on the 
InfinityEdge display offer a virtually bor-
derless screen for a 15.6-inch viewing area 
in a small form factor. 

Pricing for the new Dell UltraSharp 25 
monitor starts at under $650 and the Dell 
UltraSharp 27 monitor costs approximate-
ly $900. 

HP FOCUSES ON RE-INVENTION 
HP has been busy of late, first splitting the 
company into two: HP Inc. (PC and printer 
operations) and HP Enterprise (software and 
services). Then came the re-invention of a 
number of products and technologies. 

HP just introduced the ZBook Mobile Work-
stations, which are thin and lightweight but 
heavy on performance, with DNA from the Z workstation line. The series includes the ZBook 
Studio, a quad-core Ultrabook. The model features Intel Core or Xeon processors, dual 1tb 
HP Z Turbo Drive G2 for up to 2tb of total storage, up to 32gb ECC memory, dual Thunderbolt 
3, dual cooling fans, and optional HP DreamColor UHD or FHD touch displays. Users have a 
choice of new Nvidia Quadro M1000M 2gb GDDR5 Professional graphics or Intel HD Graphics 
530. The HP ZBook Studio should be available in December starting at $1,699.

Joining the ZBook Studio are the ZBook 15u, ZBook 15, and ZBook 17. In addition, HP has 
redesigned the docking port on the slim ZBook Dock.

On another front, the HP T730 Thin Client, with native quad UHD/4k display support, will 
ship in December for $599.

These product evolutions are possible with new storage and cooling innovations: HP Z 
Turbo Drive Quad Pro and the uniquely designed HP Z Cooler, respectively.
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S P O T L I G H T

AUTODESK ILLUMINATES 
FLAME NEWS 
Autodesk is blazing 
new pathways for 
its Flame product 
with new Desktop 
Subscription pricing 
starting at $750 per 
month or accessed 
annually for as low as 
$500 per month. 
    The company also announced Flame support for OS X as part 
of the Autodesk Flame Extension 2 release, available in late  
November 2015. 

Autodesk Flare and Autodesk Flame Assist software are now 
available as standalone products with monthly subscription 
prices, starting at $400. New monthly, quarterly, and annual Sub-
scription options extend to Flame, Flare, Flame Assist, and Lustre. 
Customers have the unrestricted ability to purchase Flare and 
Flame Assist licenses with no requirement to own Flame software 
already. In addition, customers may source their own qualified 
Linux hardware for the Flame Family of products.

Autodesk plans to continue to sell perpetual licenses of Flame 
Family. By early next year, though, sales of Flame as a turnkey 
system will discontinue. Flame will be available as a software- 
only product. 

The upcoming Flame Family 2016 Extension 2 release, which 
became available in November, brings new format support and 
performance gains.  

HOUDINI 15 ARRIVES
Just nine months 
after artists first 
got their hands on 
Houdini 14, Side 
Effects Software 
has announced 
the release of 
Houdini 15. This 
new version en-
hances modeling, 
rendering, and animation with VFX tools that are faster, more 
scalable, and more efficient at handling big data.

With Houdini 15, modelers can increase efficiency with a new 
tweak edit workflow, edge sliding, and new tools such as Poly-
Bridge, PolyExtrude, and PolyExpand 2D. The new version also 
contains improvements to shader building, material overrides, 
and support for RenderMan 20. Moreover, onion skinning, a pose 
library panel, and improvements to the dope sheet make it easier 
to pose and keyframe characters within Houdini. New simple male 
and simple female rigs provide sample characters so users can 
explore the animation tools. 

Ragdoll dynamics have been added to the Houdini 15 crowd 
tools, along with limb detachment, fuzzy logic, and better 
crowd behavior. It is now easier to set up material and geom-
etry variations, and tools have been added to set up explicit 
target locations.

Users can also make bigger, more dynamic VFX in terms of sim-
ulations and collisions. New viscous fluids tools, such as Lava, Melt 
Object, and Emit Steam, give artists quick access to a number of 
typical effects. 

GAMING NOTEBOOK SALES TAKE A BREATHER
The global PC gaming hardware market is 
forecast to slightly recede in 2015, albeit 
less than the overall PC market, and then 
resume growth in 2016. However, all reces-
sion and growth within the market is not 
equal. Jon Peddie Research (JPR) believes 
that notebooks bought for gaming have 
entered a challenging sales environment, 
as PC gamers gear up for the forthcoming 
mass-market 4k/UHD development. 

Ted Pollak, senior analyst, points out, 
“This cycle, unlike any for the past 15 
years, will inspire gamers to upgrade their 
displays. Twenty-seven-inch and larger 4k/
UHD displays are reaching mass-market 
pricing levels and producing an incredible 
experience, allowing much wider field 
of view and greater detail. The financial 
outlay for these display upgrades alone is 

billions of dollars over the coming years.”
Jon Peddie, president of JPR, adds that 

in addition to the cost of the new display 
technology, gamers are going to need the 
computing muscle to drive Triple-A game 
engines at over 60 frames per second. “And 
that horsepower comes at a premium,” he 
says. “Sixty frames per second is consid-
ered the gold standard in PC gaming, and 
many prefer even faster speeds – at least 
twice that number if VR is involved.” 

The gaming notebook and desktop 
market is especially challenged in the 
mainstream sector, as many casual players 
opt for tablets and TV gaming options to 
satisfy their needs. However a new wave 
of TV-optimized PCs from Alienware, 
iBuyPower, and other companies could 
buck the trend. 

Additionally, the PC gaming peripherals 
market, projected to weigh in at $3.6 billion 
in 2015, serves as a market buffer, as gamers 
who go through mice, keyboards, and head-
sets easily justify their replacement.  

The PC gaming hardware market is very 
diverse among its different segments. The 
high-end Enthusiast segment is very per-
formance- and style-oriented, much like 
sports car owners. Meanwhile, the low end 
just wants to play games on something, 
and this is why the segment is under threat 
from cheaper gaming solutions.          

“The Worldwide PC Gaming Hard-
ware Market” report series by Jon Peddie 
Research covers 33 countries, notebooks, 
desktops, DIY, and accessories, and ad-
dresses a wide range of issues pertaining 
to this market segment. 
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V I E W P O I N T

o matter how engaging 
the characters or how 
intriguing the story, for 
a project to be suc-

cessful, it must have an equally 
dynamic setting. This is true for 
films, games, commercials...you 
name it. 

Set design encompasses the 
worlds of art and architecture, 
and the results are often a hybrid 
between the two disciplines. 
Here, Tino Schaedler shares 
his personal journey that has 
led to some amazing work. An 
architect, his career took a turn 
and led him to film design, where 
he has worked as art director 
for digital sets on numerous 
productions (Charlie and the 
Chocolate Factory, Catwoman, 
V for Vendetta, Harry Potter and 
the Order of the Phoenix, The 
Golden Compass, and more). 
   Rooted in architecture, my 
design career has charted all 
avenues of the entertainment 
and advertising industries. 
I have designed digital and 
physical sets (and sometimes 
a combination of both) for 
feature films, commercials, and 
print campaigns, as well as live 
events and interactive consum-
er experiences for brands.

I got into digital set design 
in the late 1990s while working 
at well-known architect Daniel 
Libeskind’s firm. I was already 
embracing 3D as a design tool 
back then, but I knew very little 
about set design and had no 
clue that it would be a career 
path for me. After working for 
Libeskind, I wanted to focus 
more on 3D software because 
it was such a powerful tool and 
a way to do design differently. 

During those days, avant-gar-
de architects, such as Hani 

Rashid and Greg Lynn at 
Columbia University, who were 
pioneering the use of 3D tools 
such as Alias PowerAnimator 
and Maya. I wanted to master 
this software, so I applied for 
a government grant from my 
native country, Germany. 

But instead of attending 
Columbia, I decided to attend 
film school, in Vancouver, British 
Columbia, to learn visual effects 
from its original heritage. I then 
stepped back into architecture, 
to extend my own education of 
3D software in this realm. 

B R I D G I N G  T H E  G A P  B E T WE E N 
V F X  &  A R T  D E P A R T M E N T S 

In Vancouver, I became ac-
quainted with an architect who 
was using Maya. He recom-
mended me to an art director 
friend, who soon after offered 
me a job on the film Catwoman. 
At that time, no one in the art 

department used software. 
They were all working by  
hand – which is crazy. Software 
was mostly being used for 
backgrounds and characters, 
yet no one was bridging the 
gap between the art and VFX 
departments. 

Meanwhile, visualizing back-
grounds, like cityscapes, was new 
territory, but art departments 
in those days didn’t know the 
CG side of design, so the artists 
weren’t building with 3D tools. 
I saw a niche. I went back to 
Europe and eventually got hired  
for Tim Burton’s Charlie and 
the Chocolate Factory, working 
closely with Production Designer 
Alex McDowell. He was pushing 
new tools in the art department, 
such as designing 3D environ-
ments that could work on a stage 
or as a digital extension. This 
also helped when it came time 
to hand off deliverables to VFX 
companies working on the film. 

I went on to work on the Harry 
Potter films, where I began trying 
to streamline the transition be-
tween the art and VFX depart-
ments. Today, it’s more common 
for art directors to work in tan-
dem with VFX supervisors, but 
back then, they didn’t want to 
interfere with art departments, 
as it could impact profits. 

While films like Gladiator 
and The Lord of the Rings were 
making the transition between 
these two worlds, most were 
still being made the traditional 
way: The art department would 
draw plans by hand, then send 
them off to post houses to build 
in 3D. The disconnect here was 
that production supervisors 
were usually already off the job 
by then. The other problem was 
the disconnect between com-
munication and language. 

On Harry Potter, we started  
to establish methods of com-
munication between the art 

THE ART OF DESIGNING DIGITAL SETS
BY TINO SCHAEDLER

N

TINO SCHAEDLER HAS BEEN DESIGNING A RANGE OF SETS, INCLUDING THIS ONE FOR A NIKE EVENT.
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V I E W P O I N T

department and the construc-
tion department, which could 
then read those drawings and 
build the sets. We were togeth-
er while the sets were being 
built. The VFX departments, 
however, still had a temporal 
disconnect. They were doing 
work once the production 
designer was off the job – plus, 
they didn’t understand how 
the building process worked. 
They could look at the work of 
a carpenter and understand it, 
but wouldn’t necessarily know 
how it was conceived. 

Back then, movies contained 
a mixture of miniature, digital, 
and location sets, and even 
matte paintings – and in the 
end, they all had to look seam-
less on the screen. But if some-
thing was built on a stage, for 
example, artists had no control 
in extending it. So the designs 
were limited in terms of how the 
environments looked. 

P R E S E N T  L A N D S C A P E  O F  3 D 
T O O L S  A N D  F I L M M A K I N G 

Today, it’s a completely different 
scenario. Things are way more 
seamless than they were at the 
turn of the millennium. We hand 
over the tech drawings to the 
CG guys that we used to give 
the carpenters, and the draw-
ings are now built as 3D models. 
With the commercial sets I work 
on, companies on both sides 
are equipped with 3D tools. For 
a Calvin Klein project, I didn’t 
do 2D drawings, but rather just 
handed 3D models to the build-
ers and to the post guys. The 
construction and CG worlds are 
converging! In general, things 
are more cost-effective, too.

On the filmmaking side, ever 
since James Cameron made 
Avatar, we are seeing new 
technology washing over from 
the video game world that is 
enabling filmmakers to navigate 
through 3D worlds using a 

camera interface. Before this, 
directors sat with CG artists and 
directed these animations. Now 
they can use an iPad or a real 
camera with motion sensors to 
bring 3D worlds to the camera 
and move within the digital 
space. The ability for directors 
to do this has not only revolu-
tionized previs, but also enables 
filmmakers to plan shots in a 
completely different way. 

Often now, animatics are 
done in previs, and filmmakers 
can even previs an entire movie. 
This is especially effective 
because all the shots can be 
determined ahead of time, 
resulting in the streamlining 
of the set builds. While this 
workflow is ideal, it is not always 
followed. That’s because film-
makers don’t want to be limited. 
However, previs helps minimize 
potential challenges, especially 
for complicated shots. Now they 
can be nailed down beforehand, 
instead of having to do hun-
dreds of takes and reviews.  

I believe we will continue to 
see an increasing convergence 
of the digital and the physical. 
For example, Joseph Kosinski 
used a big set for Oblivion. 
Every thing was a digital exten-

sion. The ultimate goal seems 
to be LED walls with 3D images 
projected on them. Maybe in 
the future we will have spaces 
equipped with new types of LED 
to perfectly project a 3D world, 
and the physical set could be 
inside of that space. Overall, the 
future will be more immersive 
and more integrated. 

T H E  ‘ A R C H I T E C T U R E ’  
O F  MY  C R A F T 

Without question, my architec-
tural background has proved 
invaluable in the execution of 
digital sets. It gives me a design 
foundation to understand 
proportions and detailing, and 
how everything works within 
the space. 

At the same time, with 
today’s powerful digital tools, 
branching out into new worlds 
of filmmaking is possible. They 
enable previs and animated 
camera paths to custom-tailor 
and reshape sets in a specific 

way, making it possible to look 
at the set in ways that were not 
possible in the past. 

I constantly generate ideas 
by looking at other people’s 
work, which is the beauty of the 
Internet and our digital world. An 
image might spark a completely 
different idea in someone else. I 
also read books and magazines, 
investing in my growing library. 

Ultimately, I am more of a 
digital type of person, looking 
and assembling, seeing a visual 
clue that sparks a vision and 
making it your own. 

The storytelling aspect of my 
experience working in architec-
ture is ultimately why I ended 
up in film. I have never thought 
of space as a neutral shape 
or volume that is outside the 
dimension of time. I have always 
thought of space as choreog-
raphy. Walking through a series 
of images is like a film to me, 
and that is why, on the flip side, 
I approach architecture with a 
cinematic eye. 

Because of that, film was 
an easy transition for me. Now 
when I do event design for a cli-
ent, like Nike, I look at the story. 
I’m not thinking about space; 
I am seeing the consumer 
journey, and that is the theme 
that ties together architecture 
and film – and any other type of 
spatial design. Creating spaces 
and visions gives me great 
satisfaction.  

I have had great personal 
and professional satisfaction 
designing spaces. Here are a 
few suggestions that may help 
others in this endeavor. Try to 
explore. Be open and intuitive. 
Dive in and create. That’s what 
it is all about, immersing your-
self in the process of design.  ■

Tino Schaedler, an established production designer, art 
director, and trained architect, moves seamlessly across a 
number of disciplines – from event design and architecture 
to commercials and film, where he has a long list of movie 
credits to his name. Currently he is head of design and a 
partner at Optimist Design.

THE ART OF SET DESIGN HAS EXPANDED WITH THE USE OF CG TOOLS. 

“ I  H AVE  N E V E R  T H O U G H T  O F  S P A C E  A S 
A  N E U T R A L  S H A P E  O R  V O L U M E  T H A T  I S 

O U T S I D E  T H E  D I M E N S I O N  O F  T I M E . ”
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PIXAR ARTISTS SEND A ‘BOY’ AND A ‘DOG’ ON A COMING-OF-AGE QUEST IN THE AMERICAN WEST

BY BARBARA ROBERTSON

Exquisite
Danger
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he film begins with rain falling on Aspen 
leaves, dripping from pine needles, and 
splashing on rocks. We see a farmhouse 
planted in a meadow. Clawtooth Moun-
tains hover in the distance. It’s a beautiful, 
pastoral setting. But, there is an unsettling 

undercurrent of danger and a struggle for 
survival. The pioneers are vulnerable. The land 
surrounding their homestead is so vast it could 
even dwarf a family of dinosaurs.  And, it does. 

In the capable hands of artists at Pixar 
Animation Studios, it becomes easy to believe 
that dinosaurs didn’t become extinct. Instead, 
herbivores, like this family of homesteading 
Apatosaurus, became farmers. Carnivores, like 
a family of T. rexes we’ll meet later in the film, 
became cattle ranchers. And raptors? They 
became rustlers.

Peter Sohn directed the Disney/Pixar film 
The Good Dinosaur, the second animated fea-
ture created at Pixar and released by Disney 
this year. 

Pixar doesn’t shy away from emotional 
stories, as the two 2015 films – Inside Out and 
The Good Dinosaur – attest. But the two films 
couldn’t be more different. Inside Out (see “A 
Frame of Mind,” May/June 2015) took viewers 
inside a child’s mind, a brilliantly colored and 
brightly lit emotional world filled with reflections. 

The Good Dinosaur sends a child outside, on 
a real and metaphorical passage through an 
expansive, painterly landscape. His journey of 
emotional growth plays out in nature.

The child is Arlo, an 11-year-old Apatosaurus 
dinosaur voiced by Raymond Ochoa. Arlo is a 
goofy, fearful, 18-foot-tall child, the baby of the 
family, who stays close to his father. Until, one 
day, Arlo loses his dad in a tragic accident and 
he falls into a rushing river. The river propels 
the fatherless child into a wilderness: a huge, 
terrifying world he’d never seen before. In this 
film, nature is the antagonist.

“This movie is about facing your fears and 
finding your way through,” Sohn says.

Less fearful in these wild open spaces is a 
second character, Spot, a feral, six-year-old 
human boy who Arlo meets along his way. 
Spot is an orphan who has lived on his own in 
the wilderness. He barks and howls. He moves 
on all fours. He doesn’t speak. 

“This is ‘a boy and his dog’ story,” Sohn says. 
Arlo, the dinosaur, who acts like a human, is 

the boy. Spot is the dog – a human boy who 
acts like a wild animal.

 “Spot is everything Arlo is not,” Sohn says. 
“And Arlo becomes fond of the little kid. It’s a 
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SPOT, ARLO, AND THE BEAUTIFUL CLAWTOOTH MOUNTAINS.
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fun, sincere, emotional story of 
friendship and discovery.”

DP Sharon Calahan, Produc-
tion Designer Harley Jessup, 
and Sets Supervisor David 
Munier and their teams of artists 
worked together to create the 
environment through which 
Arlo and Spot travel. They 
coordinated with teams led by 
Effects Supervisor Jon Reisch 
and Simulation and Crowds 
Supervisor Gordon Cameron, 
who heightened the emotional 
setting with motion. The river, 
trees, clouds, grass – everything 
in the environment moves in 
sync with story points.

“This film was an extraordi-
nary collaboration between art, 
lighting, and all the technical 
teams,” Jessup says. “We worked 
closer together than on any 
film I’ve worked on at Pixar. I 
don’t think the film would have 
worked unless the settings were 
exquisite and nature was a big 
antagonist.”

A  R I V E R  RU N S  T H R O U G H  I T

Arlo’s first terrifying moment 
with the antagonist happens 
when he falls into the raging river. 

“The river propels us into the 
journey and provides Arlo with 
a means to get back home,” 
Reisch says. “It’s his yellow brick 
road. But beyond that, Pete 
[Sohn] insisted that the river 
itself reflect Arlo and Spot’s 
emotions. When they first meet, 
the river is churning. When 
they connect, the river is glassy 
smooth. This was the biggest ef-
fects show we’ve done, and the 
river was the biggest challenge.” 

Thirty-one technical directors 
created the effects – twice that 
of any previous film at Pixar. And 
of the 900 effects shots in the 
feature, 200 were of the river. To 
understand how the river should 
look and behave, Reisch worked 
with Jessup and Calahan. 

“Sharon [Calahan] painted 
color strips and did pastels – 

early studies at different times 
of day to show the lighting and 
how much we can see under-
water. Once we knew we were 
all pushing toward the same 
goal, we worked with technical 
directors to make sure we had 
the tools. There was quite a bit 
of development.” 

Pixar has built its effects 
pipeline around Side Effects 
Software’s Houdini, and the 
team used that software pro-
gram’s Flip solver for the river. To 
conquer the problem of simulat-
ing a river that ran for hundreds 
of miles, the team divided the 
work into manageable chunks.

“We did close to seven 
or eight simulations, each a 
quarter- to a half-mile in length,” 
Reisch says. “It took half a dozen 
layers to get the surface, and 
more than that for the churning 
rivers. So, we’d parallelize at ev-
ery stage. We’d surface in small 
chunks and then reassemble 
clustered sims into a coherent 

whole. We wanted Pete [Sohn] 
to have the ability to tell the 
story with the best assemblage 
of shots. We would integrate 
the modules and then light and 
dress them differently so the au-
dience never saw the same river.”

Pixar’s ability to draw on a 
30,000-core renderfarm made 
it possible to handle the 17tb of 
data churned up by the rivers. 

“The water was the thing that 
scared all of us the most,” says 
Susan Fong, global technology 
and rendering supervisor. “We 
had to re-think our approach. 
My team wrote tools to help the 
effects team understand the 
scalability so we could handle 
the water and the simulation of 
vegetation. These were high- 
data scenarios. It took between 
50,000 and 100,000 CPU hours 
to run the sims.”

To render the white water, 
the effects team decided to use 
volumes.

“Before, we did white water 
with points,” Reisch says. “The 
white water in this film is almost 
all volumes. We’d break down 
the detail in those volumes so 
we could store them on disk. 
With multiple levels of resolu-
tion in one file, we could pick 
higher or lower resolution based 
on the camera.”

Placing the river into the set 
was an art in itself. To give Sohn 
plenty of elbowroom for location 
scouting, the sets team adapted 
approximately 65,000 square 
miles of US Geological Survey 
(USGS) terrain data. Ultimately, 
although USGS data provided 
the topology and the height 
data, the artists would change 
the terrain in Autodesk’s Maya 
as necessary for story points. 

“In the past, we’d build fore-
grounds and use matte paintings 
and matte-painted clouds to 
extend the world,” Calahan says. 
“For this film, we used the USGS 
survey data and procedurally 
created detail using the “wonder 

AT TOP, SET DRESSERS WORKED FROM USGS TERRAIN MAPS TO CREATE THE VAST LANDSCAPE. AT 
BOTTOM, THE CG RIVER FLOWS THROUGH 200 SHOTS. 
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moss” technology from Brave 
(see “The Royal Treatment,” 
June/July 2012). And, we re-did 
our approach to volumetric 
clouds. We wanted procedural 
clouds in every shot.”

Arlo’s journey takes him from 
the Snake River Canyon on the 
border of Wyoming and Idaho 
north to Montana – a big-sky 
area centered in the Rocky 
Mountains that includes Jackson 
Hole (Wyoming), Grand Teton 
National Park, Yellowstone Na-
tional Park, and multiple national 
forests and wilderness areas. 

“Pete [Sohn] wanted Arlo al-
ways moving into new territory we 
hadn’t seen before,” Jessup says.

With an elevation of 13,770 
feet, Grand Teton Mountain, 
the highest point in the Teton 
Range, became the model for 
the film’s Clawtooth Mountains. 
Arlo’s family homestead is set 
at the base of the Teton Range, 
with the stylized Clawtooth 
Mountains in the distance.

F I F T Y  M I L E S  O F  E L B O W R O O M

“Before this film, I explored 
kitchens in Paris and the racing 

world of Europe, and that was 
fun, but this was fantastic.” 
Jessup says. “It was exciting 
to wrap our heads around the 
project of building sets that 
were 50 or 60 or 100 miles in 
diameter, and then detailing 
them in a way that made it 
possible to stylize, control, and 
exaggerate the environment to 
capture the awesomeness of 
nature, the power of it. We were 
always stylizing, simplifying in 
a way that a landscape painter 
might simplify.”

They call the style “painterly 
realism.” It owes much to Cala-
han’s artistic vision. 

“This is my third film with 
Sharon [Calahan],” Jessup says. 
“The collaboration with Sharon 
and the lighting department 
was extraordinary, but because 
of her experience in the area, 
she was also a great guide.” 

Calahan, who had spent 
holidays painting landscapes 
in the area Arlo would journey, 
provided those paintings as well 
as new ones for the film. 

“I’m happiest when I’m out-
doors painting,” Calahan says. 
“I’d do paintings showing the 

color and beauty for inspiration. 
Some for time of day. Some 
for a setting, for mood, for 
moments when the characters 
interact – rain, sunset. Some for 
scope, for the big-sky feeling, 
the see-forever clear area. I 
wasn’t trying to create finished 
paintings, just observations of 
light and color, memories of 
sound, cold, heat. Sometimes 
I would paint single ideas – 
flowers floating on a river. We 
call them haiku shots – brief 
moments of visual poetry.”

As production neared and 
final decisions about the look 
of the film needed to be nailed 
down, Calahan created a style 
guide to give the artists in the 
sets department rules for how 
to create environments that 
were believable, dangerous, 
visceral, but not photoreal. 

“I wanted to reduce the 
chaos of realism into something 
that captures light and color the 
way the eye sees,” Calahan says. 
“We spent a lot of time creating 
a set-dressing structure. If the 
set looks painterly, I’m thrilled.” 

Rather than individual trees, 
Calahan wanted only enough 

detail to give the impression of a 
forest, for example. She wanted 
the set dressers to mass 
together values and colors to 
create a flow without the chaos 
of true reality. 

“I tried to find ways to use 
colors and determine what to 
emphasize,” Calahan says. “We 
had five different species of trees. 
If we mixed them together, all the 
scenes would look the same.”

There are no matte paintings 
in the film, but many of Cala-
han’s paintings are translated 
literally into scenes. 

In fact, the sets team used one 
of Calahan’s paintings for an early 
test that helped sell the idea of 
using the USGS terrain data. 

“Sharon had done a painting 
of Red Canyon,” says David 
Munier, sets supervisor. “I found 
where it was located in the 
USGS terrain, extracted that 
data into Maya, put the camera 
in place to match her painting, 
and from there, a set artist put 
in textures on the ground and 
procedural vegetation.”

To add the vegetation, the set 
dressers would paint areas that 
told Pixar’s Renderman where 

THE SURPRISING, PET-COLLECTING STEGOSAURUS CAMOUFLAGES ITSELF WITH AN ASPEN TREE PATTERN.
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to place previously designed 
and modeled trees, rocks, 
bushes, and so forth. When a 
set met the river, effects artists 
would place the river, and then 
the set dressers would place 
vegetation, rocks, and beach 
as appropriate around the 
riverbank.

“In some cases, we could 
get away with no interaction 
between the water and the set,” 
Reisch says. “In other cases, we 
needed to control where the 
water interacted. The set that 
interacted with the water was 
the same from shot to shot. The 
set dressers added rocks and so 
forth to change the look. I don’t 
know how we could have done 
the 200 river shots without this 
modular approach.”

M O V I N G  I M A G E S

As it would in the real world, the 
vegetation added by the set 
dressers moves. Grass sways 
in the wind. Breezes whisper 
through the cottonwood trees.

“We wanted all these 
elements in this enormously 
complex world – hero elements 
and procedural background 
elements – to be always 
moving,” Cameron says. “This is 
true to the idea of nature as an 

antagonist that is rich and alive. 
At first we thought we’d do this 
only for assets close to camera. 
Then we realized we could use 
it for almost everything without 
increasing the cost.”

Proprietary simulation tools 
made this possible.

“It’s a hierarchical curve 
simulation tuned for dealing 
with lots of geometry,” Cameron 
says. “We built rigging into the 
trees and used that rigging for 
simulation. We could also sim-
ulate on top of the rigging and 
then rebind the geometry to the 
simulated rigging to have high 
complexity.”

The system is semi-implicit 
and spring-based. That is, it 
simulates on particles that 
move guide geometry around. 
The connection between the 
simulation data and how a 
tree moves is determined by 
weather level. 

 “We have 20-odd terabytes 
of simulation for different wind 
levels for every asset,” Cameron 
says. “For each of type of vege-
tation, we run simulations with 
15 different wind levels to create 
30-second-long clips. When 
we set-dress a sequence, we 
pull on these clips as a starting 
point. We can say the weather 
is four on a scale from one to 

15. We can say ‘light summer 
breeze’ or ‘gusting wind,’ and 
we’ve set the wind level even if 
we change trees.”

The leaves, however, move 
procedurally.

 “If we were to simulate down 
to the granular level, it would be 
very expensive,” Cameron says. 
“So, we can activate procedures 
that have the same wind levels. 
The leaves on the trees, the hair 
on the characters all respect 
whatever the weather – the 
wind level – is at the moment. 
We blend everything together at 
render time. So, on a quiet day, 
you can see the grasses and the 
trees moving in a subtle way, and 
Spot’s hair is moving, as well.”

Also adding richness and  
motion to the environment 
were flocks of birds, a herd of 
“cattle,” and in one touching 
sequence, fireflies. 

“The fireflies emerge from a 
field of grasses,” Cameron says. 
“In that shot, we had grass, flesh 
and skin simulation on Arlo, 
vegetation moving, and fireflies, 
too. It was tremendously fun to 
work on.” 

The studio uses two types 
of crowd simulation. A custom, 
brain-based procedural system 
created in Houdini handled 
large crowds such as the flocks 

of birds, the cattle, and the 
fireflies. For small-scale crowds, 
the animation team used a 
clip-mixing tool.

“We can scale up to a few 
hundred agents,” Cameron says. 
“We have tools for managing 
and sequencing the pre-assem-
bled clips. It’s non-procedural 
animation.”

S P O T- O N  A N I M A T I O N

Turning CG models into be-
lievable, emotional characters 
for the film took the skills of 84 
animators. 

“The characters are very 
stylized, and that’s on purpose,” 
Jessup says. “We wanted Arlo to 
feel vulnerable in an authentic, 
awesome environment, so we 
have an idealized realism for the 
settings and a caricatured take 
on the characters.”

Arlo’s challenge for the 
animators was the young 
dinosaur’s weight. To meet 
the challenge, they referenced 
elephants: At the height of his 
back, Arlo is 10 to 12 feet tall, 
a height similar to that of an 
adult elephant. Using Presto, 
Pixar’s proprietary animation 
software, and a Wacom Cintiq 
tablet, lead animators would 
draw atop footage of elephants 

EFFECTS ARTISTS USED A PROPRIETARY CROWD SYSTEM TO ANIMATE THE FIREFLIES.
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filmed in a zoo, to understand 
how those heavy animals trans-
ferred weight as they moved. 

Once the rules for transfer-
ring weight were set, animators 
could adjust the gait for age 
and species. Arlo moved more 
quickly than his parents; the 
carnivores had a more aggres-
sive gait.

Special rigs gave animators 
controls for Arlo’s long neck 
and his tail. And, a new ability in 
Presto to see textures helped 
them place Spot’s hand when 
the “dog” touched the “boy.” 
After the animators completed 
a performance, the simulation 
team dialed in a volume simu-
lation to move Arlo’s skin and 
muscles. 

As for Spot, quadrupeds 
always provide animators with 
complex problems, but turning 
a biped into a quadruped raised 
the difficulty a notch. 

“When we first built Spot, he 
was standing upright like a boy,” 
says Animator Mark Harris. “We 
have a particular setup for rig-
ging humans. But when he was 
bipedal, he felt human. So, most 
of the time he is on all fours. We 
tried to not make him look like a 
little caveman boy.”

Slightly changing the 
orientation of Spot’s legs 
helped the animators, but they 
accomplished most of the 

transition from human boy to 
dog through acting. Because 
Spot doesn’t talk – he hasn’t 
seen another animal that talks 
– the animators relied on facial 
expressions and body move-
ment to perform the character. 
The imaginative idea in the film 
is that the child had learned to 
survive without human parents; 
he had learned from other ani-
mals – dogs, wolves, raccoons, 
squirrels, even frogs. 

“As the animation came 
together, Pete landed on dogs 
because they express compan-
ionship and emotion while still 
being animalistic,” Harris says.

Even though Spot doesn’t 
speak words, the animators 
sometimes had to work with 
a dialog track. In one pivotal 
scene, for example, Spot’s “di-
alog” is a sniff. The scene takes 
place on a sandy beach near 
the river. Arlo has drawn in the 
sand and created figures with 
sticks to represent his family. 
Spot does the same. 

“He pushes some sand, looks 
at his [stick figures], and buries 
the effigies,” Harris says. “Right 
after that he does this little sniff. 
That sniff was a half-animal, 
half-human, self-conscious, 
sad sniff. It was a tricky balance 
between having him being too 
much a boy or too animalistic.”

At first, Harris tried to play 

the scene with Spot sniffing 
only with his face. Then Sohn 
suggest using a hand.

“I tried using his fingers, 
and then settled on a mix of 
his fingers and the back of his 
hand,” Harris explains. “We had 
a lot of reference from different 
animals, and the raccoon fit well 

in the way they use their hands.” 
Often, animators want to cre-

ate the feeling that a character 
is thinking. The Spot animators 
tried to do the opposite.

“We simplified emotions, 
especially in his face, to stay 
away from expressions that 
made him look like he was 
thinking internally,” Harris says. 
“There are no complex brow 
shapes. We kept his pupils in 
the center of his eyes and let 
his head direct his attention. 
He’s the kind of character who 
doesn’t think about himself. All 
his attention is on the outside. 
If something grabs his eye, his 
whole attention goes to it. We 
took things people understand 
from dogs. A little tilt of the 
head. Open mouth with tongue 
hanging down.”

To contrast Arlo and Spot, 
the team diagrammed the 
differences between the two. 

(TOP TO BOTTOM) THE STORYBOARD, A PAINTING BY DP SHARON 
CALAHAN, THE PAINTERLY FINAL CG IMAGE.

ANIMATORS REFERENCED DOGS AND WILD ANIMALS FOR SPOT’S PERFORMANCE.
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When they meet, Arlo doesn’t 
know what Spot is, and he is 
initially antagonistic. Spot, like 
a dog, understands Arlo is not 
harmful and sees that Arlo 
needs help. Spot shows Arlo 
how to catch food, how to take 
care of himself. 

“Arlo sits and processes,” Har-
ris says. “Spot goes after some-
thing. Arlo is in the past or in the 
future. Spot goes with the flow. 
At the beginning, Arlo is internal 
and very human. Spot is external. 
They learn from each other.”

As the characters moved 
through the environment, the 
animators faced three interest-
ing problems: the mountainous 
terrain, interaction between the 
environment and the charac-
ters, and the size differences 
between Arlo and Spot. 

“The land is based on real geol-
ogy, so there was a lot of uneven 
ground,” Harris says. “But, it was 
fun to play with the environment, 
to make things tactile.”

Harris describes a scene in 
which Spot runs through bush-
es. “We have two ways around 
that problem,” Harris says. “We 
can move the bush or we can 
have a simulation artist move it. 
We tend to do a 50/50 split. We 
animate Spot to get his perfor-
mance and timing correct, and 
then a simulation artist creates 
the motion for the bushes.” 

As with simulating wind 
through the trees and other 
vegetation, the effects crew 
surpassed their expectations.

“We were nervous about 
the hero interaction with the 
environment, especially when 
the characters leave the trails 
and touch things,” Cameron 
says. “But, we got better at 
doing that and did more than 
we thought we could and that 
we had planned.”

Sometimes, however, anima-
tors moved elements in nature 
without involving the simula-
tion artists – particularly, rocks 
kicked aside as the characters 
trek through the mountains, big 
Arlo with little Spot at his side.

B I G  A N D  L I T T L E

The animators started with 
scenes developed in the layout 
department, where the artists 
established the character 
blocking and camera angle for 
each shot. For reference, layout 
artists looked at Western mov-
ies, in particular, Black Stallion.

 “This movie was interesting 
from a camera standpoint be-
cause we wanted to make Arlo 
feel big and allow the audience 
to relate to this big animal as a 
character,” says Layout Lead Ar-
jun Rihan. “Arlo is in the wild, so 
the environment is a character 

in the film in some ways, too. 
And getting Arlo and Spot both 
in a shot and having them read 
was a challenge. There were no 
easy shots in this film.”

Rihan and his team used 
one lens kit based on physical 
cameras that they adjusted per 
sequence. 

“We had lots of wide angles 
and extremely long telephoto 
lenses,” Rihan says. “We could 
make the dinosaur look small in 
these large environments with 
lens choices, but it wasn’t as 
simple as lens choices. It’s also 
the framing. We’d set the cam-
era far away from him. Framing 
a dinosaur was something we 
had to put a lot of thought 
into. When we framed Arlo in a 
particular way, he looked like a 
sock puppet because of  
his long neck. Over-the-shoul-
der shots were not easy. And 
when Spot is in the frame, it’s a 
huge challenge.”

When we first meet Spot, we 
don’t understand who he is, and 
the camera is distant. As we 
relate more to him, the camera 
moves closer. But that creates 
problems with scale.

“There are cheats, but we 
try to make them seamless,” 
Rihan says. “We might put 
the camera underground, for 
example, but very carefully. And 
sometimes, we have to float a 

character above the ground.”
As always, camera move-

ment supports the story’s 
emotion. 

“When Arlo is home and safe, 
we used a stable camera and 
moves inspired by machinery 
and farming,” Rihan says. “In 
the wild, we used handheld and 
Steadicam moves to reflect 
Arlo’s unease, and to allow us to 
experience the environment.”

Sometimes for camera moves 
when Arlo is in the wild, the crew 
used motion capture to work 
with real-world equipment. 

“Motion capture helped 
us relate to where Arlo was,” 
Rihan says, “especially in quiet 
moments, you really feel the 
sense that we’re out in the wild 
with him.”

H O M E  O N  T H E  R A N G E

During one sequence, Arlo and 
Spot travel with a family of T. 
rex ranchers. The ranchers stop 
at an overlook to check their 
herd of what the Pixar crew 
call Bison aurs when sudden-
ly a group of raptor rustlers 
stampede the “cattle.” Rihan 
picks this sequence as the most 
difficult for the layout artists.

“Everything is moving, so 
it was a challenge to set up,” 
Rihan says. “We wanted to bring 
intensity and frenetic energy to 

RAPTOR BISONAUR RUSTLERS THREATEN ARLO AND SPOT.
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the scene, while at the same 
time retain clarity. And the role 
of the raptors kept expanding as 
the scene came to life.”

The animators performed 
the T. rexes as if they were 
cowboys on horseback. They’re 
still bipedal, but the modelers 
created the look by raising the 
front of the T. rex bodies into a 
position mimicking a rider on 
horseback, and the animators 
completed the illusion with 
acting choices.

“It was a big challenge to do 
something different,” says  Ani-
mator Kevin O’Hara. “Bipeds are 
not built to run like a horse.”

But, the clever gag worked.
“There were times,” Sohn says, 

“when the scenes looked like a 
Monty Python sketch – just give 
them a pair of coconuts. But we 
found a way to have fun without 
going into parody.”

For reference, Sohn took a 
team of animators and riggers 
on a research trip to a cattle 
ranch in eastern Oregon near 
the Idaho border. They went 
to see cattle but returned with 
stories about the family of 
ranchers. 

“The family had dedicated 
their lives to working on this 
ranch,” Sohn says. “We were 
inspired by their love and re-
sponsibility to one another. Joe 
[the rancher] inspired Butch 
[the T. rex father voiced by Sam 
Elliott]. We wanted to respect 
their toughness and humanity.”

All the research trips were 
eye-openers for Sohn, who 
was raised in New York City and 
attended college in Los Angeles. 
The creative team spent days 
rafting, visiting the cattle ranch, 
exploring Yellowstone Park, and 
going on trail rides.

“Pete had thousands and 
thousands of questions,” Cala-
han says. “And, he remembered 
everything. We took him on a 
trail ride on the Idaho side of the 
Tetons to give him an idea about 

snow and ice and high elevations. 
There’s a scene in the movie 
where Butch [the T. rex] gives 
Arlo lessons and it sounds like 
gibberish. That’s how Pete felt 
when the trail boss told him what 
to do. But, whenever the guide 
wanted to turn back, Pete want-
ed to go just a little bit farther. 
He was like a little kid who never 
wanted to stop. He saw a moose. 
He saw the Milky Way for the first 
time. He was awed by the vast 
landscapes and how quickly the 
weather could change.”

C H A N G E  I N  T H E  WE A T H E R

Wind wasn’t the only weather 
element or effect the crew used 
to amplify the emotional story. 

“We had fire, snow, dust, 
mist, fog, and rain,” Reisch says. 
“When Arlo slides downhill, 
there is dust debris. When Spot 
draws in the sand, we move it 
with a new grain solver. These 
are subtle effects – people 
might not even know they’re 
effects, but from a storytelling 
point of view, they heighten the 
mood and drama of a scene.”

The effects artists used fog 
to create a sense of foreboding, 
and volumetric clouds and rain 
to punch up the visual tension 
in a shot. 

“When Arlo feels desperate 
or lonely, we have clouds mov-

ing across a full moon behind 
tall pine trees blowing in the 
wind,” Sohn says. “We tried to 
make nature breathe and be 
mysterious.”

To help blend the elements 
into final shots, the effects 
team worked with lighting and 
shading artists. 

“A lot of what we do is build 
visual complexity through mul-
tiple passes,” Reisch says. “We 
can drive material properties 
on characters or the terrain so 
when rain splats as it hits the 
ground, we can add darkening 
and specular reflections. The 
way light interacts with effects 
elements makes them feel part 
of a scene.”

Rain, which falls in 400 shots 
(nearly half the effects shots), 
was particularly important. 
Sometimes it’s soft rain, some-
times threatening. 

“We did depth-of-field work 
in compositing like we did for 
‘Blue Umbrella’ (see “Moody 
Blue,” January/February 2014),” 
Reisch says. “I wanted to make 
sure that it didn’t look like 
a rain machine. So we took 
time to make rain boxes for 
the background, mid-ground, 
and extreme foreground. We 
instanced along the curves and 

noised up the normals to reflect 
and refract and give the lighters 
more control over the rain.” 

Light rain helped set the 
scene when Spot and Arlo meet 
on the river. Blustery, heavy, 
driving rain, by contrast, created 
a dangerous mood toward the 
end of the film, fulfilling Sohn’s 
vision of an exquisite antagonist 
in action.

“I knew this film would be 
special because of the emo-
tions and passion Pete [Sohn] 
would put into it,” Calahan 
says. “It became clear early on 
that to tell the story properly, 
we had to think differently. I 
jumped at the chance to work 
on it. I feel ruined for anything 
after this.”

The story is improbable – a 
dinosaur as a human, a wild 
boy-child as a dog. Two children 
finding their way in a wilderness, 
a vast, mountainous, forested 
environment that only a studio as 
brave and talented as Pixar would 
dare to model, dress, move, and 
render in painterly realism. 

“The artists and technical 
people here can do anything,” 
says Producer Denise Ream. 
“We had to give them a story 
worthy of their talent. They real-
ly made the movie beautiful.”  ■

Barbara Robertson (BarbaraRR@comcast.net) is an award-winning writer 

and a contributing editor for CGW. 

ARLO AND SPOT WITH THE T. REX FAMILY OF CATTLE RANCHERS.
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hat a year it has 
been at the the-
ater, with many 

highs and lows – some surpris-
ing and some not so surprising. 
The good news is that the sum-
mer take at the box office was 
up 14 percent from the previous 
year. It even bested the earnings 
from 2013, the previous summer 
record holder.

So, what excited audiences 
and critics? Nostalgia. What 
turned off audiences and crit-
ics? Nostalgia. 

We returned to Jurassic Park 
this summer, and that trip was 
well worth the wait! Jurassic 
World and its digital dinosaurs 
had us on the edge of our seats, 
and the film remains (as of 
this printing) the top-grossing 
movie domestically for the year 
at $651.5 million. Tom Cruise 
put the excitement back into 
the summer blockbusters with 
amazing stunts in the latest 
installment of Mission: Impos-
sible – Rogue Nation. Mad Max 
returned to the big screen in all 
its post-apocalyptic glory (or 
should I say, “gory”?) with Fury 
Road. And the Fast and Furious 
franchise still resonated with 
audiences with Furious 7. 

Cinderella, which included 

a good deal of digital magic, 
remains a perennial favorite, as 
the 2015 version continued to 
hold audiences spellbound.

The Minions returned to 
theaters, but this time they 
starred in their own movie. 
Minion fever ensued, as fans 
proudly displayed their favorite 
yellow creature on Facebook 
and elsewhere. Drac and his 
friends and family were back in 
Hotel Transylvania 2, scaring up 
some laughs before Halloween. 
The Peanuts Movie transformed 
Charlie Brown, Snoopy, and the 
gang into 3D characters, and au-
diences embraced the change.

As always, superheroes 
traditionally do well at the 
box office, and this year they 
continued that trend – for the 
most part. The Avengers: Age 
of Ultron was a fan favorite, 
boosting the movie to number 
two (domestic) for 2015, albeit 
with two more months (and 
Star Wars and Spectre) to go. 
Longtime Marvel character Ant-
Man made his first film debut 
with great fanfare. On the flip 
side, Fantastic Four may have 
overstayed its screen time, with 
the latest installment falling flat.

Another surprise: Disney’s 
Tomorrowland is still generating 

crowds at the theme parks, 
but inside the theater was 
quite another story. While still 
breaking the top 25 movies of 
the year, many predicted much 
better results for this futuristic 
concept. 

Despite the return of Arnold 
Schwarzenegger as the Termina-
tor in Genisys, the movie did not 
receive the welcome that had 
been expected. The characters 
in Pixels were old video game 
favorites, but the movie just 
didn’t score well, either. And 
the foul-mouth teddy bear Ted, 
who rocked the theater just a 
few years ago, lost some of his 
edge, netting only slightly better 
box-office success this year as 
Paddington, the sweet, lovable 
English bear. 

Various new properties had 
tremendous results, including 
The Martian and San Andreas. 
On the animation side, Disney/
Pixar’s Inside Out was a rollick-
ing success, as was Dream-
Works’ Home. 

As of this writing, the world 
was patiently waiting for the 
return of Star Wars, with The 
Force Awakens. Tickets already 
went on sale in October for 

its December 14 release. The 
question is, could this film shoot 
to the top of the box-office 
list in little over two weeks, to 
overtake Jurassic World’s major 
bite of the year’s revenues? It 
may well happen.

Let’s also not forget about 
Bond, James Bond, who 
returned to theaters in early 
November in Spectre. It’s been 
three years since Skyfall, and 
fans have been anxious to be 
shaken (and stirred) with inter-
national intrigue once again.

While box-office numbers 
are important, an indication 
of a movie’s reception by 
audiences, they are not the 
final word when it pertains to 
awards, particularly when it 
comes to visual effects and 
animation. Fantastic work does 
not always translate into auto-
matic success at the theater. 

As we begin to dust off the 
red carpet and ready ourselves 
for the madness of awards 
season, let’s look at some of the 
more intriguing digital work cre-
ated for a number of VFX and 
animated films. You can bet we 
will see many of these movies 
on short lists very soon.  ■

Karen Moltenbrey is the chief editor of Computer Graphics World.

The Race Is On
WHICH VFX AND ANIMATED FEATURES WILL MAKE THE LIST  FOR THE TOP AWARDS 

COMPETITIONS, AND WHICH WILL CLAIM THE BIG PRIZES?

BY KAREN MOLTENBREY

W

CINDERELLA   CRIMSON PEAK EVEREST
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Visual Effects
A N T- M A N

RELEASE DATE: July 17
PRODUCTION COMPANY: 
Marvel Studios

Ant-Man may be one of the 
smallest superheroes, if not the 
smallest, yet the visual effects 
used to “shrink” the character in 
the movie are huge, especially 
in the finale when the character 
gets smaller and smaller and 
transitions between worlds, 
one more minuscule than the 
previous. Throughout the movie, 
10 visual effects facilities creat-
ed Ant-Man’s various illusions, 
which were a hit with audiences 
– as was the film itself.

AVE N G E R S :  A G E  O F  U LT R O N

RELEASE DATE: May 1
PRODUCTION COMPANY: 
Marvel Studios

Marvel and Director Joss 
Whedon once again brought a 
collection of superheroes to life 
on the big screen, captivating 
audiences with superpowers 
bolstered by visual effects from 
ILM and Trixter, along with 
previsualization from The Third 
Floor. ILM again handled a far 
more amped-up Hulk and Iron 
Man in this movie, introduced 
the complex robot villain Ultron 
Prime, and destroyed a small 
city by ripping it from the 
ground – which, according to 
ILM, represented one of its most 
elaborate digital environments 
to date. When you are dealing 
with superheroes on the screen, 
you know that the VFX will be 
demanding and will parallel the 
capabilities of the characters.

C H A P P I E

RELEASE DATE: March 6
PRODUCTION COMPANIES: 
Columbia Pictures, Media Rights 

Capital, LStar Capital, Simon 
Kinberg Productions, Genre 
Films, Alpha Core, Olin Studio, 
Sony Pictures Entertainment

Director Neill Blomkamp 
immerses us again into a dys-
topian society in Johannesburg, 
where the police use robots to 
quash criminal activity. When 
gangsters get hold of a robot 
they name Chappie, they are 
unaware that this bot can think 
and create. His new owners give 
him a dual personality, placing 
him on a tipping scale between 
good and bad, as a policeman 
and a criminal. In the movie, 
Chappie and the other robots 
are CG characters created at 
Image Engine, though life for 
the generic robot began as a 3D 
printed model. The final model 
contained 2,740 objects.

C I N D E R E L L A 

RELEASE DATE: March 13
PRODUCTION COMPANIES: 
Allison Shearmur Productions, 
Beagle Pug Films, Genre Films, 
Walt Disney Pictures

Most of the characters in the 
remake of the classic Cinderella 
are live actors, but some – her 
helpful critters – are digital 
characters, created by the 
Moving-Picture Company. The 
studio completed a number of 
shots with fully raytraced hair, 
while turning the CG mice into 
CG horses, a lizard and goose 
into footmen, and a pumpkin 
into a carriage. Also, artists 
generated the exterior locations 
in CGI or used a combination of 
plates and CGI. 

C R I M S O N  P E A K

RELEASE DATE: October 16
PRODUCTION COMPANY: 
Legendary Pictures

Director Guillermo del Toro 
takes audiences inside a Gothic 
nightmare as a budding author’s 
curiosity gets the best of her in a 

house that appears to be alive. 
A lot of the film was made using 
practical rather than digital ef-
fects. Yet, not every ghoulish mo-
ment could be created without 
the use of high-end visual effects. 
While the film is a long shot for an 
award, anything can happen.

E VE R E S T

RELEASE DATE: September 25
PRODUCTION COMPANIES: 
Working Title Films, RVK 
Studios, Walden Media, 
Universal Pictures

Based on a true story, the 
film chronicles the struggle 
for survival as climbers start 
their final ascent toward the 
summit of Mount Everest when 
a violent storm strikes. Visual 
effects artists struggled, as well, 
to re-create the environments 
that claimed the life of so many 
over the years. In fact, the VFX 
are being called “arguably the 

best part of the film,” putting 
audiences on the mountain. The 
effects had to be invisible, real-
istic, and accurate since Everest 
is one of the most recognizable 
mountain regions in the world. A 
wide gamut of techniques were 
used, including photogrammetry, 
LIDAR scans, greenscreen shots, 
matte paintings, plates, CG envi-
ronments, and much more. 

F U R I O U S  7

RELEASE DATE: April 3
PRODUCTION COMPANIES: 
Universal Pictures, Media Rights 
Capital, China Film Co., One 
Race Films, Original Film, Dent-
su, Fast 7 Productions

The action and stunt work 
in Furious 7 is intense. After all, 
this latest release in the popular 
franchise is a memorable one, 
and not all because of the VFX 
along the roadway. What has 
people talking about most is 

ANT-MAN

AVENGERS: AGE OF ULTRON

CHAPPIE

CGW_NovDec2015.indb   19 11/24/15   1:10 PM



20     cgw  n ov e m b e r.d e c e m b e r  2015

how effects artists were able 
to complete the film without 
the lead character after the 
untimely death of Paul Walker. 
Little has been said about how 
teams re-created scenes of 
Walker without missing a beat, 
including nailing the perfor-
mance in close-ups of him 
post-accident, since exclud-
ing them would have been 
noticeable. So Weta stepped in, 
generating 350 shots, most of 
them including Walker’s charac-
ter. Because of the actor’s sud-
den death, there were no scans 
available for making a digital 
double. Instead, the studio built 
a reference library using clips 
from previous films as well as 
outtakes from the current film. 
Walker’s two brothers and an 
actor of similar build to Walker 
were motion-captured and 
applied to the digital Walker 
model, resulting in a realistic 
digital version.

I N  T H E  H E A R T  O F  T H E  S E A

RELEASE DATE: December 11
PRODUCTION COMPANIES: 
Cott Productions, Enelmar 

Productions AIE, Imagine  
Entertainment

The story – how a huge whale 
attacked a whaling ship with 
almost a human-like vengeance 
– is well known, especially 
thanks to the book the actual 
tale inspired: Moby-Dick. In the 
movie, In the Heart of the Sea, 
visual effects played a major 
role, particularly when it came 
to the environments, requiring 
complex CG fluid effects. And 
of course, there is the whale, 
which unleashes a deadly at-
tack on the human crew.

J U P I T E R  A S C E N D I N G

RELEASE DATE: February 6
PRODUCTION COMPANIES: 
Warner Bros., Village Roadshow 
Pictures, Dune Entertainment, 
Anarchos Productions

The story line may not have 
enthralled audiences, but the 
visual effects received high 
marks in this space opera by the 
Wachowski brothers. Frame-
store and Double Negative 
provided the digital assistance, 
generating a variety of aliens 
and supersize spaceships. 

J U R A S S I C  WO R L D

RELEASE DATE: June 12
PRODUCTION COMPANIES: 
Universal Pictures, Amblin 
Entertainment, Legendary 
Pictures, China Film Co.

In the story line, a new park, 
called Jurassic World, opens 
on the site 22 years after the 
original Jurassic Park failed. But 
the same cannot be said of the 
films that carry these same 
names. The original Jurassic 
Park movie was released in 
1993 (22 years ago, if you are 
doing the math), one of just 17 
films to earn over $1 billion in 
ticket sales! The effects then 
were outstanding, as they are 
for this fourth installment of 
the franchise, which as of early 
November stands as the year’s 
biggest box-office success. For 
this film, as for the original, ILM 
unleashed a horde of digital 
dinosaurs that became stars 
in their own right. The reptiles 
gave emotive performances, 
from the motion-captured 
raptors to the enormous Mosa-
saurus. Muscle and skin systems 
created a frightening sense of 
realism. But, can the dinosaurs 
tame the galactic giant Star 
Wars in this year’s races?

M A D  M A X :  F U R Y  R O A D

RELEASE DATE: May 15
PRODUCTION COMPANIES: 
Kennedy Miller Productions, 
Village Roadshow Pictures

We first encountered Mad 
Max in 1979 in a dystopian ac-
tion film. Then came Mad Max 
2 and Beyond Thunderdome, 
which take place in a rapidly 
declining civilization where 
precious resources are nearly 
nonexistent. In this year’s Fury 
Road, we are thrown into the 
chaotic world of Max like never 
before. The idea is for this to be 
a non-VFX film, yet it contains 
approximately 1,700 effects 

shots where almost everything 
was digitally touched. There 
is a great deal of character 
animation (people tumbling off 
vehicles) and post-apocalyptic 
environments. One of the more 
complex sequences involves a 
toxic storm.

M I S S I O N :  I M P O S S I B L E  – 
R O G U E  N A T I O N

RELEASE DATE: July 31
PRODUCTION COMPANIES: 
Paramount Pictures, Skydance 
Productions, Bad Robot, China 
Movie Channel, Alibaba Pictures 
Group, Odin, TC Productions

In this big-budget production, 
actor Tom Cruise reprises his 
role as operative Ethan Hunt 
in the IMF (Impossible Mission 
Force). Cruise insists on doing 
his own stunts, most of which 
were shot in-camera and had 
audiences holding their breath. 
Still, to help make Hunt’s 
mission possible in the film, dig-
ital artists at Double Negative 
worked on 1,000 of the movie’s 
1,200 VFX shots. The big 
digital effects scenes include a 
sequence in the Vienna Opera 
House as Hunt (Cruise) battles 
a would-be assassin backstage, 
albeit the background was digi-
tal, a combination of composit-
ed tiled background plates and 
greenscreen. The other complex 
CG scene took place in a torus 
filled with water, requiring com-
plicated CG work.

P A N

RELEASE DATE: October 9
PRODUCTION COMPANIES: 
Warner Bros., RatPac-Dune 
Entertainment, Berlanti Produc-
tions, Moving Picture Company

In this tale of Peter Pan, the 
orphan boy finds himself in the 
magical world of Neverland, 
which is both fun and dan-
gerous. A great deal of digital 
effects was needed for the 

IN THE HEART OF THE SEA

JUPITER ASCENDING
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stunts, creatures, and, of course, 
the environments. The London 
cityscape is rich and expansive. 
The ride through the clouds is 
magical. Tinkerbell’s CG double 
performs amazing tricks. A 
partial ship set becomes whole 
and is placed in a rolling sea. 
Neverland is wondrous. Indeed, 
digital magic helps transport 
audiences to the pirate ship and 
to Neverland, making believers 
of us all.

S A N  A N D R E A S

RELEASE DATE: May 29
PRODUCTION COMPANIES: 
Village Roadshow Pictures, 
New Line Cinema, RatPac Dune 
Entertainment, Flynn Picture 
Company

What’s summer without a 
Mother Nature destruction 
movie? San Andreas serves up 
the natural disaster well, thanks 
to the work by a number of 
visual effects houses, including 
Cinesite and Method Studios. A 
heart-racing, cliff-side car acci-
dent kicks off the movie action, 
and Method follows it up with 
downtown destruction of LA.

S P E C T R E

RELEASE DATE: November 6 
(US)
PRODUCTION COMPANIES: 
B24, Columbia Pictures, Danjaq, 
Eon Productions, MGM

No one can shake things up 
with a stirring performance 
like James Bond. In his latest 
mission, he faces off against the 
sinister organization known as 
Spectre. Of course, there are 
amazing stunts and gadgets, 
ultra extravagance, and chilling 
backgrounds, many of which 
required the touch and talent 
of digital artists. The Bond films 
are always fan favorites, gen-
erating high box-office totals. 
Could this one top the VFX lists 
during awards season?

S T A R  WA R S  –  
T H E  F O R C E  AWA K E N S

RELEASE DATE: December 18
PRODUCTION COMPANIES: 
Lucasfilm, Bad Robot

You can bet that the force 
will be with Star Wars: Episode 
VII – The Force Awakens when 
it comes to the awards circuit. 
Fans have waited years – 
light-years to some – to be 
immersed in this sci-fi universe 
once again. With ILM behind the 
scenes, you can bet on amazing 
imagery from start to finish. 
Galactic battles, creatures large 
and small, unusual landscapes, 
tense chases…all surely will be 
bigger and better than ever 
before. Expect a lot of practical 
work and in-camera effects, 
alongside cutting-edge CGI. 
The budget is estimated at 
$200 million, and undoubtedly 
that will be returned quickly 
back into the studio’s coffers. 
Although the film was not 
released as of press time, no 
one doubts for a single moment 
that this film will be hard to 
beat. (Dare we expect less?)

T E D  2

RELEASE DATE: June 26
PRODUCTION COMPANIES: 
Universal Pictures, Bluegrass 
Films, Fuzzy Door Productions, 
Media Rights Capital

Life has changed dramatically 
for the characters John and Ted 
since we were last introduced 
to them in the original Ted, and 
not in a good way, according 
to the plot line of this sequel 
featuring a talking teddy bear 
as one of the main characters. 
Once again, artists were able 
to bring the stuffy Ted to life, 
having him act alongside human 
actors in such a way as to make 
audiences believe that Ted is 
indeed capable of emotions 
(good and bad). While Ted does 
not reach celebrity status this 

time around as he did during 
his initial debut, the work by 
the VFX crew of Iloura, Locktix, 
Tippett Studio, and Weta was 
nevertheless spot on. 

T E R M I N A T O R  G E N I SYS

RELEASE DATE: July 1
PRODUCTION COMPANIES: 
Paramount Pictures, Skydance 
Productions

The Terminator returns to 
1984 in this past summer’s 
installment of the franchise, 
and along with the plot’s return 
to the ’80s is Actor Arnold 
Schwarzenegger’s return in the 
role of the Guardian. MPC spent 
a year producing the visual 
effects, tasked with creating a 
much younger version of the ac-
tor, who battles in an epic scene 
with his current self (or should I 
say future self?). Double Nega-
tive, meanwhile, generated the 
various Terminators and scenes 
with explosives and destruction.

T H E  H U N G E R  G A M E S : 
M O C K I N G J AY  –  P A R T  2

RELEASE DATE: November 20
PRODUCTION COMPANIES: 
Color Force, Lionsgate, Studio 
Babelsberg

The books have a legion of 
fans, as do the movies about 
the heroine Katniss Everdeen 
as she fights for first her sister, 
then District 13, and now the 
citizens of Panem, against the 
autocratic Capitol. In this final 
installment in the widely suc-
cessful series, we will continue 
to see dystopian backdrops, 
wild costumes, destruction, 
large-scale fighting, and more, 
all powered by digital imagery. 
Will the franchise end with 
some prestigious hardware?

T H E  M A R T I A N

RELEASE DATE: October 2
PRODUCTION COMPANIES: 
Twentieth Century Fox Film 

PAN

STAR WARS: EPISODE VII – THE FORCE AWAKENS

CGW_NovDec2015.indb   21 11/24/15   1:10 PM



22     cgw  n ov e m b e r.d e c e m b e r  2015

Corporation, TSG Entertain-
ment, Scott Free Productions, 
Genre Films, International 
Traders, Mid Atlantic Films

It was not that long ago that 
we spent a theater experience 
in space with Sandra Bullock 
in Gravity, and not only did 
audiences love it, but voters did 
as well, with the movie pulling in 
seven Oscars and many other 
awards. Will our next trip into 
space be as fruitful? Those 
behind The Martian surely hope 
so! And, audiences are respond-
ing well to it. In this film, it is 
Actor Matt Damon’s character 
who becomes the astronaut 
stranded, and this time it’s on 
Mars. A tremendous amount of 
VFX work went into creating the 
harsh Martian environments, 
as MPC worked closely with Di-
rector Ridley Scott to bring the 
red planet to life. The team used 
one of the largest greenscreen 
stages in the world and filled 
in the backdrops with amazing 
digital imagery. 

T H E  WA L K

RELEASE DATE: October 9
PRODUCTION COMPANIES: 
ImageMovers, Mel’s Cite du Cin-
ema, Sony Pictures Entertain-
ment, TriStar Productions

The title is succinct and 
simple. The accomplishment, 
complicated and larger than 
life. The biographical film re-
tells the story of High-wire Art-
ist Philippe Petit as he dares 
to traverse a wire between the 
tops of the World Trade Center 
towers a few decades ago. 
Director Robert Zemeckis and 
visual effects artists re-creat-
ed 1970s Paris and NYC, and 
building the now-lost towers in 
realistic, high-resolution detail. 
The most difficult feat, how-
ever, was re-creating the view 
from the top of the buildings 
and placing audiences on the 
edge by situating them on the 

wire with the actor as he “per-
forms” the stunt on film. 

T O M O R R O W L A N D

RELEASE DATE: May 22
PRODUCTION COMPANIES: 
Walt Disney Pictures, A113, 
Babieka

For the movie Tomorrow-
land, artists at ILM had to build 
the future – Director Brad Bird 
and Disney’s version of the 
future depicted in the fictional 
Tomorrowland, which draws 
from Disney’s theme parks. 
However, the future is not as 
bright as one hopes. In fact, 
the digital effects crew had to 
build three versions of Tomor-
rowland – when the character 
Frank first visits as a youngster 
in 1964, then in 1984, and finally 
when things go south. To this 
end, the first visit shows the city 
under construction, with the 
1984 version idealized, and later, 
as a dystopian environment. In 
addition, artists had to faithfully 
re-create the Disney rides from 
the 1964 World’s Fair. Could this 
be Back to the Future all over 
again for Disney when it comes 
to awards?

Animation
A N O M A L I S A

RELEASE DATE: December 30 
(limited)
PRODUCTION COMPANIES: 
Starburns Industries, Para-
mount Pictures 

This is hardly the typical 
Disney/Pixar or DreamWorks 
Animation film. Nor is it the 
stop animation we have grown 
accustomed to from studios like 
Laika. Rather, this stop-motion 
film from Charlie Kaufman and 
Duke Johnson uses puppetry to 
tell the story of a man crippled 
by the mundanity of his life. 

The comedy-drama got its 
start as a series of sound plays 
and funding from Kickstarter. 
Additional funding enabled 
the filmmakers to expand the 
project from a 40-minute short 
to an 80-minute feature. The 
puppets are made with 3D 
printers, and are photorealistic. 
Its unique style and story have 
not hindered its acceptance, 
having won the Grand Jury Prize 
at the 72nd Venice International 
Film Festival, and just may be 
quirky enough (it is rated R for a 
reason) to win votes during this 
awards season.

H O M E

RELEASE DATE: March 27
PRODUCTION COMPANY: 
DreamWorks Animation

Each year moviegoers are 
confronted by stories of alien 
invasions of some sort, but in 
Home, the aliens are cute and 
colorful, and their weapons are 
bubbles. The human teenager 
Tip in this creature feature has 
seven costume changes, and 
her hairstyle was altered six 
times, thereby challenging the 
effects team. The aliens, on the 
other hand, have six legs and 
can walk sideways or backward, 
in addition to forward, and 
change color according to their 
mood. Meanwhile, the world 
transformed by the Boov crea-
tures is a caricatured version of 
the real world. Lighting is more 
theatrical than realistic. But 
the praise and attention the 
movie has been receiving is 100 
percent real.

H O T E L  T R A N SY LVA N I A  2

RELEASE DATE: September 25
PRODUCTION COMPANIES: 
Columbia Pictures, LStar 
Capital, Sony Pictures Anima-
tion, Sony Pictures Digital, Sony 
Pictures Imageworks

The return of Drac and his 

family and friends is frightfully 
delightful as the characters 
continue to scare up laughs in 
Hotel Transylvania 2. Here, the 
production team spent two 
years developing and refining 
the look of the environments, 
characters, and props. Ani-
mators and designers got to 
stretch their creativity with 
the youngster Dennis, whose 
red, curly hair is scary out of 
control. Also in this sequel, the 
human world is far more visible, 
challenging the team to draw an 
artistic distinction between the 
monster and human worlds. 

I N S I D E  O U T

RELEASE DATE: June 19
PRODUCTION COMPANIES: 
Walt Disney Pictures, Pixar 
Animation Studios

Oftentimes we let our 
emotions get the better of us. 
In the animated feature Inside 
Out, a young Riley tries to keep 
her emotions – in particular, 
Joy, Fear, Anger, Disgust, and 
Sadness – in check following a 
move to a new city. The movie 
features two parallel stories: 
one set in the real world that is 
de-saturated after the not-so 
happy move, and a bright, 
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candy-colored one inside Riley’s 
mind. The contrast between 
the Inside and Outside worlds 
are further heightened with 
a cinematic style where the 
Outside world is flawed and 
realistic, while the Inside world 
within Riley’s mind is virtual and 
perfect. This emotional film is 
definitely a fan favorite.

M I N I O N S

RELEASE DATE: July 10
PRODUCTION COMPANY: 
Illumination Entertainment

They are cute, adorable, 
and always find trouble. They 
are known as the Minions, and 
this time they have taken over 
the big screen with their own 
animated feature as they try 
to earn a spot working for the 
world’s first female super-villain 
and then try to save Minionkind 
from annihilation. This prequel 
to the Despicable Me fran-
chise did fantastic at the box 
office, unleashing Minion fever 
everywhere. But is it enough to 
“annihilate” the competition?

S H A U N  T H E  S H E E P  M O V I E

RELEASE DATE: August 5 (US)
PRODUCTION COMPANIES: 
StudioCanal, Aardman  
Animations, Anton Capital 
Entertainment

Aardman has been produc-
ing top-quality stop-motion 
for years, and this movie is no 
different. Shaun’s adventure 
leads him and his friends to the 
big city, where they scramble to 
return home safely to quieter 
pastures. The film’s popularity is 
a testament to audiences’ love 
of stop animation that is done 
well and the skill and storytelling 
of Aardman and company.

S T R A N G E  M A G I C

RELEASE DATE: January 23
PRODUCTION COMPANIES: 
Industrial Light & Magic, Lucas-
film Animation Singapore, 
Lucasfilm Animation, Lucasfilm, 
Touchstone Pictures

This crazy fairy tale set to 
music is established in a richly 
detailed, colorful fantasy world 

filled with, well, strange magic 
and strange love. The story 
occurs during one day and 
night, but there are 20 unique 
environments depicted during 
that time span. Those sets that 
are outside are small in scale, 
requiring tremendous digital de-
tail. The characters are plentiful 
and unique, some are real-world 
characters and others fantas-
tical creatures. The movie was 
aimed at tween girls, but was a 
joy for everyone.

T H E  G O O D  D I N O S A U R

RELEASE DATE: November 25
PRODUCTION COMPANIES: 
Pixar Animation Studios, Walt 
Disney Pictures

We all know the story of how 
a huge asteroid struck Earth, 
wiping out the dinosaurs. But, 
what if the asteroid missed and 
the dinosaurs did not become 
extinct? That is the premise 
behind The Good Dinosaur, as an 
Apatosaurus named Arlo strikes 
up a friendship with a human 
boy – only the dinosaur in this 
case becomes “the boy” and 
the caveman boy becomes his 
“dog.” The simulations required 
for the river (200 of the 900 ef-
fects shots are of the river) are 
highly complex. To handle the 
remaining effects and imagery 
required a close collaboration 
among art/design, technical, 
and animation. The movie fea-
tures striking characters, mas-
sively expansive environments, 
and an endearing story line. The 
film has been well publicized 
prior to its opening, already 
tugging at our heart strings. 

T H E  P E A N U T S  M O V I E

RELEASE DATE: November 6
PRODUCTION COMPANIES: 

Blue Sky Studios, Peanuts 
Worldwide, Twentieth Century 
Fox Animation

We loved the characters in 
2D animation, and audiences 
are certainly loving them in 
3D. But, the transformation 
was a risk. We have seen such 
transformations fail on many 
occasions. However, Blue Sky 
artists and animators certainly 
came up with the right formula 
and technique for transferring 
line drawings into CG charac-
ters and backgrounds that still 
resembled the beloved art from 
creator Charles Schulz. The 
transformation required a good 
deal of research, technology, 
and technique. In fact, many 
of the typical 3D techniques 
had to be revised or scrapped 
completely for new methods  
to achieve the desired look,  
and it is one that fans are 
indeed celebrating.

T H E  P R O F I T

RELEASE DATE: August 7  
(US limited)
PRODUCTION COMPANIES: 
Prophet Screen Partners, 
MyGroup Lebanon, Doha Film 
Institute, FFA Private Bank, Bar-
del Entertainment, Code Red

This painterly film was first 
introduced in France last year. 
It tells the story of the exiled 
artist and poet Mustafa, who 
embarks on a journey home 
with his housekeeper and her 
daughter. The group must 
evade authorities who fear that 
the prophet’s words will incite 
rebellion. The animated feature 
film is set in a striking Medi-
terranean seaside village. The 
production is a passion project 
of Salma Hayek, who voices the 
housekeeper Kamila; she also 
served as producer.  ■

SEE VIDEOS OF THESE MOVIES IN THE 
VIDEO AREA OF OUR WEBSITE.C G W. C O M

Karen Moltenbrey is the chief editor of Computer Graphics World.
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he workstation mar-
ket has had a few ups 
and downs, but noth-

ing like those in the consumer 
or commercial PC market. In 
fact, the workstation market 
has been relatively stable – not 
recession-proof, but no wild 
swings, either.

The workstation market is 
segmented into five major cate-
gories (entry, low-mid, high-mid, 
high-end, and mobile), plus 
virtualized workstations. The 
very expensive, very powerful 
high-end workstations have 
a very steady but low growth. 
These are mission-critical ma-
chines that have to be the most 
reliable, have the most memory, 
contain the highest-perfor-
mance CPUs and workstation 
graphics boards, sport the larg-
est screens, and ship with the 
most reliable power supplies.

The fastest-growing segment 
in the workstation market has 
been, and will continue to be, the 
entry-level, followed by mobile 
workstations. The new genera-

tion of mobile workstations with 
screens from 15½ inches to 17 
inches also includes high-per-
formance GPU’s large local 
memory arrays and, typically, 
high-capacity, high-speed SSDs.

As might be expected, the 
entry-level is the highest volume, 
which is traditional in any market 
segment. Entry-level worksta-
tions today are an extraordinary 
value but do have limitations 
with regard to CPU speed, GPU 
speed, and memory capacity.

The mid-range workstation 
market, which has typically 
been units with dual CPUs, has 
been declining as CPUs in gen-
eral have become more power-
ful, thus eliminating the need for 
a second CPU. However, there 
are certain applications that 
do require a second CPU, and 
although some users who have 
bought mid-range machines 
in the past can now satisfy 
their needs with an entry-lev-
el machine, there are others 
who simply cannot give up the 
dual-CPU capability.

Workstations are used in 
mission-critical applications, 
and often by two or more 
shifts. The major applications 
for workstations have been 
manufacturing and design, 
with media and entertainment 
second. And although finance 
doesn’t need the same level 
of graphics performance as 
design, the financial analyst 
users want a rock-solid machine 
and, therefore, gravitate toward 
workstations.

Some users fail to differen-
tiate between a workstation 
and a PC, but there are major 
differences. Workstations tend 
to be more fault-tolerant than 
PCs, often using ECC RAM 
as well as different classes 
of processors – for instance, 
CPU and GPU. Differences in 
terms of temperature range, 
clock speed, and cooling are all 
considerations in designing a 
reliable, stable machine like a 
workstation. Workstations also 
offer better and easier service-
ability over a PC. Workstation 

CPUs have larger caches, more 
cores, and the ability to access 
very large arrays of RAM.

M A R K E T  N U M B E R S

After a surprisingly painful first 
quarter, stakeholders in the 
markets for workstations and 
professional GPUs were looking 
for far healthier results in Q2 
’15, along with reassurance that 
the market’s fortunes were not 
following the downward path 
of the broader PC industry. 
Ultimately, they got both, as the 
industry breathed a collective 
sigh of relief over a significant 
rebound in shipment volume. 
All told, the industry shipped 
approximately 1.02 million work-
stations in the second quar-
ter, equating to a gain of 11.5 
percent over Q1 and bringing 
volume back to Q4 ’14 levels.

Jon Peddie Research (JPR) 
has been emphasizing that 
the workstation market is not 
subject to the same forces 
that have been decimating the 

THE NEW BREED OF WORKSTATIONS FUELS GROWTH WHILE DELIVERING GREAT PERFORMANCE

BY JON PEDDIE

The Workstation Market Continues  
to Surprise and Delight
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broader market for PCs, and 
for several logical reasons. First, 
as a tool for professionals, the 
workstation won’t be replaced 
by an alternative device like a 
phone or tablet, as has been the 
case in the consumer space. 
And second, serving demanding 
customers in need of any and all 
increases in performance they 
can get, workstations shouldn’t 
see replacement cycles drag-
ging out further, at least not 
nearly to the extent they are in 
the mainstream PC markets.

Of course, logical reasons 
don’t add to the corporate 
coffers nor satisfy management 
and shareholders. Volume and 
revenue do, and the industry 
was anxiously waiting to see if 

Q2 results would align with the 
logic, where Q1 certainly did not. 
Fortunately, the second quarter 
followed the script with a solid 
rebound, and the markets now 
appear set up for a healthy 
second half of the year, as OEMs 
and IHVs alike prepare for major 
product line refreshes in sup-
port of Intel’s imminent launch 
of its Skylake platform.

Market shares for the dom-
inant workstation OEM trio 
of HP, Dell, and Lenovo don’t 
tend to fluctuate a great deal 
quarter-to-quarter. A couple of 
notable trends stand out over 
the past few years, however. 
One, Lenovo has seen the most 
growth, steadily driving up 
volume, mostly on the back of 

sales momentum in its home 
country of China. And two, after 
a long decline, Dell was able to 
first stabilize its share and then 
slowly and steadily gain back 
some lost ground. 

Both trends continued in 
the second quarter of 2015, 
with Lenovo posting its highest 
yet share of 13.9 percent in Q2 
’15. Dell followed suit with its 
own small step forward to rise 
to 34.9 percent – its highest 
level since the close of 2010. 
Not surprisingly, the gains of 
number-two Dell and num-
ber-three Lenovo have come at 
the expense of number-one HP, 
whose share dropped to 38.4 
percent, its lowest level in five 
years. Fujitsu and others (aggre-
gating a host of smaller players) 
rounded out the shipment tally 
in Q2 ’15 with 2.9 percent and 
9.9 percent, respectively. 

Meanwhile, the supporting 
IHV duopoly of Nvidia and AMD 
shipped approximately 1.15 million 
professional GPUs into the work-
station space, with the former re-
sponsible again for the lion’s share 
of volume, with 80.4 percent of 
units shipped in the quarter.

Of course, users are taking 

notice. They need top-level 
equipment to do top-level work. 
During the past few weeks, a 
number of workstation vendors 
have rolled out new offerings. 
Dell has released a new lineup 
of Precision mobile worksta-
tions and has made significant 
updates to its line of Precision 
tower solutions.  

Boxx Technologies, mean-
while, rolled out Apexx 1, a small 
workstation available with an 
overclocked Intel Core i7 or stan-
dard Intel Xeon E5 processor, 
or most recently, overclocked 
quad-core Skylake processors.

HP just announced new 
technology innovations for its 
Z Workstation portfolio. It also 
unveiled the HP ZBook Studio, 
the first quad-core worksta-
tion Ultrabook, along with the 
next-gen line of ZBook mobile 
workstations and Z displays.  

Lenovo just announced the 
ThinkPad P40 Yoga multimode 
mobile workstation, which joins 
the newly released ThinkPad 
P50 and P70 mobile machines.   

And this is just the start to 
vendors introducing their latest 
wares. Indeed, there is some-
thing for everyone!  ■

Jon Peddie (jon@jonpeddie.com) is president of Jon Peddie Research and 
author of several books, including The History of Visual Magic in Computers.
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D E L L
Are you sure you are using the right device for the job? Think about it – Da 
Vinci didn’t create the Mona Lisa with a crayon. Babe Ruth didn’t step to 
the plate swinging a tennis racket. So, why are you still using a machine 
inferior to the power of your own innovative ideas?

You need the right tool for the right job, which is why the Precision 
family has been redesigned from the inside out. Critical projects rely on 
crucial performance – which is when you rely on Precision.

DESIGN 
From its selection of components to the etch on its circuit boards, or from 
the chassis enclosure to the cooling and airflow design, the award-winning 
Precision workstations feature a new industrial design inherently more 
robust and reliable than a PC’s. 

PERFORMANCE 
Dell Precision workstations are the world’s most comprehensive worksta-
tion family, from desktop and rack to remote and virtualized workstations 
with the very latest technologies.

THE LATEST INTEL® PROCESSORS 
Precision workstations support a wide array of processor options, includ-
ing Intel® Core™ processors and Intel® Xeon® processors featuring Intel® 
Turbo Boost Technology. 

PROFESSIONAL AMD/NVIDIA GRAPHICS 
Precision workstations feature cutting-edge, professional-class graphics, 
with the latest NVIDIA Quadro® or AMD FirePro™ technologies.

OPTIMAL SOFTWARE TECHNOLOGY 
Precision workstations feature unique software technologies that further 
improve performance. The Dell Precision Optimizer automatically adjusts 
system configurations for critical applications, giving you improved appli-
cation performance by up to 121%.

RELIABILITY 
Precision workstations are tested, certified and supported to deliver opti-
mum reliability and maximum uptime.

ISV CERTIFICATION 
Dell solutions are certified by our independent software vendor partners to 
provide assurance that specific hardware and software combinations meet 
key performance and reliability criteria.

SPONSORED CONTENT

Intel Inside®. Powerful 
Data Center Outside.

Introducing the redesigned, future-ready Dell Precision mobile
workstations — featuring a new industrial design, mobile Intel®
Xeon® processors and all the power you need.

Learn More at www.dell.com

Intel, the Intel logo, Xeon, and Xeon Inside are trademarks or registered trademarks of Intel Corporation in the U.S. and/or other countries.

Demanding work
deserves Precision. 
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T
he timing couldn’t have been better. The popularity of VR and 
AR was on the upswing at a meteoric level, and SIGGRAPH 
was not about to ignore the resurgence of these technolo-
gies. To showcase the growing number of applications and 

to draw attention to the virtual reality and augmented reality redux, 
conference leaders introduced VR Village, where show-goers got the 
opportunity to see firsthand what all the hype was about.

Here, Denise Quesnel, co-chair of SIGGRAPH 2015’s VR Village, 
talks with CGW Chief Editor Karen Moltenbrey about the current state 
of the technology as represented at the conference venue, as well as 
how VR and AR technology have matured and evolved in general.

Tell me a little about yourself and how you got involved in VR.
I work in Vancouver, Canada, as a researcher with a focus on the 

immersive realities at Emily Carr University of Art + Design. My 
specialty is in R&D and figuring out solutions to common technical 
problems in the creative and entertainment industries. I’ve been 
involved in stereoscopic and 360-degree imagery for about six years 
now as my mainstay, with VR becoming the most common applica-
tion of those techniques over the past few years.  

Who came up with the idea for VR Village?
VR Village was the brainchild of SIGGRAPH 2015 Conference 
Chair Marc Barr and ACM SIGGRAPH President Jeff Jortner, 
along with my VR Village co-chair, Ed Lantz. In the autumn of 
2014, I was appointed Immersive Imaging Liaison for the 2016 
conference, where VR is intended to be part of a strong focus. In 
December 2014, I was contacted by Marc to see if I would like to 

It Takes A Village
VR AND AR HAVE HIT A SECOND GROWTH SPURT, AS THE INDUSTRY BEGINS  
TO NURTURE THE TECHNOLOGIES ONCE AGAIN

BY KAREN MOLTENBREY
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work with Ed in creating VR Village as early as 2015, and of course, 
I couldn’t refuse! 

How did you get involved?
Marc had a feeling that VR would be a huge focus for 2015, and he 
ensured that Ed and I were supported with a strong team for the 
show. I had been organizing VR- and immersive-themed events 
since 2011 in the form of meetups, classes, large conferences, and 
festivals, originally because I wanted there to be a place for those 
working in immersive realities to connect and be inspired. There 
was a shortage of events and opportunities to try out VR in pub-
lic, so I worked closely with Canadian, American, and international 
organizations to problem-solve this issue. SIGGRAPH was the 
most natural place to put my energy, so in 2015 I refocused most 
of my efforts into SIGGRAPH. It has been a fantastic journey with 
this organization. 

Why was the timing right to introduce VR Village  
at SIGGRAPH?
SIGGRAPH 2014 in Vancouver had a lot of what we call Birds of 
Feather VR events. Events in this program can be proposed and 
organized by anyone, with SIGGRAPH as the host. There was an 

unprecedented volume of VR themes in the program, and attendees 
were filling every inch of the room! It was clear that attendees need-
ed more VR events, and with the VR community showing potential 
in doubling in size in 2015, I knew we had to create some exciting 
opportunities to fill this need. 

A big reveal of several VR technologies and products happened 
in early 2015 that went on to be game changers: the ability for the 
Samsung Gear VR to be completely wireless allowed for what we 
call ‘nomadic’ VR experiences to occur, where people can walk 
around a physical space in virtual environments. Also in 2015, 
SteamVR launched, along with Valve and HTC Vive. This system has 
now landed in the hands of many talented developers. Sony has 
demonstrated that console VR is ready with Project Morpheus, and 
Oculus continues to turn out tech and fantastic content. Because 
of the accessibility of new hardware and software, people are now 
making a vast quantity of VR. 

Did you have a difficult time finding participants?
Finding participants to contribute to VR Village with their content 
was absolutely no problem for us. We utilized key meetup organi-
zations such as SVVR, UploadVR, and VRLA to conduct reconnais-
sance on emerging content creators who would like to participate. 
Ed curated Fulldome content with IMERSA from a variety of pro-
grams. We utilized the Immersive Realities AR/VR contest, which is 
part of the SIGGRAPH Real-Time Live program, to curate content. 
I focused my energy on bringing in as much international content 
as possible. We had more participants than space, so we utilized 
a rotating schedule where content changed daily. This meant that 
by not demonstrating each day for several days in a row, we didn’t 
exhaust contributors, and attendees saw something new every day. 

How many VR participants were there? 
VR Village had 74 independent presenters registered, which included 
51 sit-down/stand-up head-mounted display (HMD) experiences, 
six of which were wirelessly untethered using the Nomadic Arena 
and one using an automobile [the Ford application]. There were 26 
full-dome pieces with nearly four hours of content, including four Art 
reels and one SciVis reel. 

In addition, there were four panelists in VR Village Talks with a 
moderator, and nine presentations in the dome on ‘the making of’ 
immersive content.

For you, which applications stood out? 
Personally for me, the standouts were the experiences that took 
collaboration and embodiment to a new previously unseen level. 
Before 2015, it was incredibly difficult to create ‘nomadic’ VR where 
participants could not only move physically in VR, but also be 
together in the same space. We had several contributors, notably 
the ‘Real Virtuality’ experience by Artanim Interactive, ‘Holojam’ by 
Dr. Ken Perlin and his students at NYU, ‘C.a.p.e’ by CREW_ EricJoris, 
‘Can You Walk the Walk’ with Create Advertising Agency and Play-
Station’s Magic Lab, ‘Mighty Morphenaut’ by PlayStation’s Magic 
Lab, ‘Project Syria’ by Emblematic Group’s Nonny de la Pena, and 
so many more. The consideration of embodiment in the application 
of VR for practical and entertainment use is so key, and it was really 
prominent in VR Village.

SIGGRAPH ATTENDEES EXPLORE VR, AR, AND IMMERSIVE ENVI-
RONMENTS POWERING REAL-WORLD APPLICATIONS IN HEALTH, 
EDUCATION, GAMING, AND INDUSTRIAL DESIGN.
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Which was the most unique VR or AR experience on display 
and why is that?
It is so hard to pick the most unique overall, because in their own 
way, each experience was chosen due to its uniqueness. I feel as 
though the DreamWorks ‘Dragon Flight VR’ experience was incred-
ibly unique in that they managed to process over 600 attendees in 
a single day. That kind of throughput in VR is extraordinary. The ‘VR 
Crash Test’ by Australia’s Digital Arts Network and Fin Design was 
unique in that it utilized a real car on the floor, that people would get 
inside and experience a car crash from two very different eras. Also 
very unique was the volume of experiences that blended VR with 
augmented reality (AR). Many did so in a practical, beautiful way, 
and it was brilliant to see it work so well. 

What was the goal of VR Village?
VR Village’s primary goal was to showcase the best in VR content 
from around the world. Its second goal was to establish SIGGRAPH 
as a must-see destination for VR. It may be a surprising factoid to 
learn that SIGGRAPH has been the place to try out and become 
educated on all things VR since 1991. This year, we aimed to bring 
a whole new level of interactivity to the event and get even more 
people inspired about VR than the year before.

Can you give us a little taste of what’s in store for next  
year’s SIGGRAPH?
We have big plans for 2016, and I can mention that interactivity 
will once again be a main focus at the conference. There is no 
intention to let VR fade into the background, and SIGGRAPH 
2016 will see VR in pretty much every area of the conference! I 
encourage anyone interested in participating in SIGGRAPH 2016 
to check the website (http://s2016.siggraph.org) where there is 
a Call for Submissions and program details. There will be a lot of 
different opportunities for VR at the conference, including but not 
limited to Courses, Talks, Panels, interactive areas, and technology 
demonstrations.  ■

VR VILLAGE HAD MANY EXPERIENCES, INCLUDING (TOP TO BOTTOM) 
“THE FIFTH SLEEP,” “PROJECT SYRIA,” AND “O2 – WEAR THE ROSE.”
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publications and the Internet have certainly influenced this practice.
The Chicago Cubs winning the 2015 World Series? Against Miami? Today, there 

are the Marlins, but when the movie debuted, neither the Miami Marlins (nor the 
Tampa Bay Rays) existed. Alas, the Cubs’ hopes were dashed during the playoffs, 
making this outcome way off base. 

As for clothing, casual athletic apparel is indeed trendy in 2015 (albeit without 
self-lacing shoes). Wearing double ties? That trend has not caught on. Wearing your 
clothes inside out? Not really a current fashion trend, either. 

Pepsi and Pizza Hut are still iconic brands in 2015, though a hydrated pizza is not 
on the menu. However, the voice activation feature on the hydrator can be found in 
multiple machines, including your phone – Hello, Siri. 

Want to order a Pepsi? Marty does it without a waiter; today, customers at Chili’s 
and other restaurants can order tableside via tablets. No actual person is needed, 
until it’s time to deliver the items to customers. 

Jaws 19 might have been playing at the Holomax in the film, but the big movie of 
2015 involved a dinosaur (Jurassic World) rather than a shark. 

While some of the movie’s wild predictions hit their mark, others did not. Never-
theless, the cool factor is still present, two and a half decades later.  ■

[Continued from page 2]
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