
The DomeX Experience 

A First-Hand Report 

by James Hyder 

A s we have reported previously, 
Cosm, the new parent company of 

Evans & Sutherland, Spitz, and Live Like 
VR, has launched an Experience Center 
at the E&S headquarters in Salt Lake 
City, UT, that features the first DomeX 
system, a 66-foot (20-meter) 8K direct-view 
LED dome. The company invited the edi-
tor of LF Examiner to see the system in 
person in early April.  

The DomeX demo installation is a verti-
cally oriented partial dome with a field of 
view of 180 degrees laterally and 112 de-
grees vertically, about 70% of a full hemi-
sphere. (It will also be available in a full 
180-by-180 hemisphere in tilted or flat
orientation, and in other configurations
and sizes.) The resolution is 8,192 pixels
across 180 degrees, with a pixel pitch of
3.8 mm, for a total image size of 29.5 mil-
lion pixels. It is capable of 120 fps, and
can display stereo 3D at 60 fps per eye
with active glasses. The system meets the
Rec. 709 color gamut standard and 92%
of the wider DCI-P3 standard. (A version
capable of the full DCI-P3 gamut will be
available.) The dome’s 7,970 LED mod-
ules are attached magnetically to the Spitz-
designed framework, and, like the skins of

(see DOMEX on page 2) 
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A First-Hand Report on DomeX 

projection domes, they are perforated to allow pas-
sage of air and sound. The Experience Center’s 
dome has a custom 30.4-channel surround sound 
system. 

DomeX is powered by Digistar, E&S’ real-time 
rendering engine. Giant-screen clients can opt for 
the ESX interface, which provides a subset of Digi-
star’s real-time functions but does not include its 
extensive astronomical capabilities, or can add astro-
nomical programming to their schedules with the 
full Digistar system. Both versions can accept, dis-
play, and manipulate external inputs from virtually 
any digital image source. 

DomeX is not yet DCI-compliant, because of the 
difficulty of meeting the spec’s encryption require-
ment, but E&S says it is working with the DCI or-
ganization to find solutions.  

Since the earliest days of giant-screen cinemas, the 
goal has been to make viewers feel as if they’re actu-
ally in the picture. The original IMAX and OMNI-
MAX theaters came much closer to fulfilling that 
promise than any previous film systems. The found-
ers of Imax Corporation found powerful light 
sources to project bright and clear images of the 
huge 15/70 film frame onto giant screens that filled 
the audiences’ field of view. Today, the ultra-high 
resolution of 15/70 film may have been matched by 
some high-end digital projection systems, but it has 
rarely if ever been exceeded.  

But domes have always been problematic because 
of the issue of cross-reflectance. Light levels must be 
kept much lower than on flat screens, and bright 
scenes must be avoided or dimmed down in post. 
Even then, dome contrast levels are always much 
lower than their flat counterparts.  

Digital tech has reduced many of the shortcom-
ings of film projection by boosting resolution with 
multiple projectors and increasing light levels with 
lasers. And digital can handle high frame rates 
much more easily than film. But any kind of projec-
tion onto a reflective screen will always entail limits 
to contrast.  

The official standard for light levels in cinema 
projection — film or digital — has long been 14 fL 
for 2D (although many multiplex screens don’t 
meet the standard). The official standard for IMAX 
is 22 fL, 50% brighter, and Dolby Vision (about 
which we have previously raved, see Summer 2015) 
is 31 fL, 50% above IMAX and more than twice 
that of conventional cinema.  

DomeX is capable of 150 fL, five times brighter 

(from DOMEX on page 1) than Dolby, seven times brighter than IMAX, ten 
times the conventional cinema standard, and nearly 
40 times the brightest domes. 

This means its contrast ratio is orders of magni-
tude greater than any projection system. Although 
some specialized fulldome projectors use techniques 
to lower black levels, most projectors still emit a 
small amount of light when displaying “black.” 
LEDs emit zero light at the low end of the scale and 
five times more light than the best HDR laser pro-
jectors at the high end. When the DomeX screen 
was full black, no light was visible anywhere in the 
room. It was the deepest blackout I have ever seen 
in a cinema system. 

With its vastly higher brightness and contrast, 8K 
resolution, and the elimination of cross-reflectance, 
DomeX comes far closer to the experience of 
“actually being there” than any previous system. In 
2015, many industry observers called the first laser 
projectors from IMAX and other manufacturers 
“game changers,” and I opined then that Dolby 
Vision was “head and shoulders above all of them.”  

DomeX is far, far better even than Dolby Vision. 
It’s nearly impossible to express in words how 

compelling, realistic, and breathtaking the experi-
ence is. It is simply unlike any other cinema system 
you’ve ever seen, and only a hair’s breadth away 
from looking at the real world. And this is despite 
the fact that most of the material we saw was dis-
played at 50% of the system’s full brightness! 

Cosm showed us a variety of material from many 
sources, including clips from GS films, 360-degree 
footage, real-time graphics, and astronomical star-
fields from the Digistar 7 engine. To date, very little 
material has been shot in 8K at 120 fps, so Cosm 
wasn’t able to demonstrate DomeX to its fullest, but 
even 60 fps footage at 8K or 4K was stunningly 
bright, smooth, and clear. Although the GS clips 
also looked great, several were mastered at 4K and 
did not live up to the potential of the display. 
Scenes from Stephen Low’s Rocky Mountain Ex-
press, shot on 15/70, were gorgeous, but several 
scenes from other GS films clearly demonstrated the 
need for HFR: 24 fps juddering and strobing that 
might not have been as visible at lower light levels 
was painfully obvious and distracting.  

(A brief aside: within a few years, as more and 
more 15/70 film projectors are retired, filmmakers 
will no longer have an excuse to continue shooting 
at 24 fps, which has always been inadequate for 
giant screens. The tricks filmmakers have used to 
mask the flaws inherent in 24 fps will no longer 

https://www.imax.com/
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melted. LED technology clearly is the 
bright future of dome cinema. This chang-
es everything.” 

Another is GS director and producer 
Christian Fry, who told LFX, “I was truly 
stunned by the displayed 8K imagery with 
its amazingly high contrast and brightness. 
The giant-screen images came to life in a 
way unlike any I have ever experienced. I 
was left with one clear impression: this 
technology is an absolute game changer in 
the world of cinematic exhibition. My 
filmmaker’s mind exploded imagining the 
content possibilities for such truly immer-
sive screens, and I can even see these dis-
plays leading to the creation of new dome 
theaters. Words do not to the tech justice; 
like the first HD flatscreen displays, it 
must be seen to be believed. Simply, 
wow.” 

Downsides 
The DomeX image is not 100% perfect, 

but I hesitate even to mention the follow-
ing “flaws,” since doing so risks creating 
an unfair impression of the stunning qual-
ity of the presentation. The first issue I 
perceived is that, from about the center of 
the 66-foot dome, 8K is not quite eye-
limited resolution. I could just barely 

make out individual pixels in 
the image, although I had to 
look very closely and carefully 
to do so. But in ordinary 
viewing, pixels are completely 
imperceptible. In any case, 
DomeX is a tremendous im-
provement over the 4K 
IMAX laser dome system, 
whose pixels are four times 
larger.  

One other very slight im-
perfection is that, only in 
some brighter scenes, gaps 
between the panels are visible 
in areas of the screen, be-
cause of the very slight differ-
ences in the spacing of LEDs 
in adjacent panels. (E&S says 
that the tolerance between 
panels is 4/1000ths of an 
inch, the width of an eye-
lash!) The effect is far more 
subtle than the panel seams 

(see  DOMEX on page 4) 

work with the next generation of displays. 
GS producers and distributors should 
start preparing to shoot at higher frame 
rates for all productions as a matter of 
course. It’s more expensive, it’s more com-
plicated, but it is the future.) 

A film shot specifically for DomeX in 
high dynamic range, at 8K (or higher), and 
120 fps would simply be revolutionary.  

But you don’t have to take my word for 
it. Also present at the demo I attended 
was Leslie Smith Rosen, an educator and 
school administrator with four decades of 
teaching experience at every level from K 
to 12. (She also happens to be my wife.) 
She says, “It’s truly incredible. It’s going to 
take going to the movies to a whole new 
level. Unlike you and your readers, I’m 
not an industry insider, but you don’t 
need to be an expert to see that this makes 
movies exciting again. It’s a reason to leave 
your big screen TV, get out of the house, 
and go to a theater. It’s totally immersive 
in a way that’s completely different from 
regular giant-screen or fulldome shows. It’s 
a quantum leap.” 

LF Examiner is the first, and as of this 
writing the only, media outlet to have seen 
DomeX, and to date only a handful of 

other GS industry insiders have seen it. 
One of those is Michael Daut, now 

with K2 Studios, but formerly creative 
director and marketing director at E&S 
until 2018. (Although he was aware of the 
DomeX project while at the company, he 
was not directly involved with it, and only 
saw it for the first time earlier this year.) 
He reports:  

“LED dome technology has advanced 
the state-of-the-art for dome theaters so 
dramatically that it should be considered a 
true paradigm shift. When the LEDs dis-
play black, it is black — I could not see my 
hand in front of my face — and when it is 
bright, it is bright! The 8K imagery com-
pletely filled my peripheral vision and 
created the sensation that I was looking 
through a virtual window on the world. 
The 8K canvas is so astonishing that it 
now shifts the burden of quality to con-
tent producers. The ultra-bright, extremely 
high-contrast dome surprisingly revealed 
imperfections and limitations in the con-
tent itself. With LED dome technology, 
digital domes have finally become a legiti-
mate shared-audience virtual-reality plat-
form, where the boundaries between the 
real world and the virtual world have fully 

The 66-foot (20-meter) DomeX LED dome at Cosm’s Experience Center in Salt Lake City. 
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of old-style domes, and is not visible at all 
in most scenes. Furthermore, E&S general 
manager Kirk Johnson says the company 
is working on a software solution that will 
probably fix the problem within a few 
months.  

I want to stress again that these are ex-
tremely minor issues that have virtually no 
impact on the amazing experience that is 
DomeX. 

Of course, the biggest obstacle to adop-
tion of DomeX in the GS community will 
be the expense. Cosm has not publicly 
disclosed pricing, which will in any case 
vary based on the precise configuration of 
each installation. However, the range will 
probably be in the neighborhood of $5 
million to $6 million.  

While this is roughly three times the 
cost of a top-end fulldome projection sys-
tem, the experience is so much more im-
pressive than any projection system, at any 
price, that it is bound to attract an unprec-
edented level of public and media atten-
tion. The excitement it will generate can-
not fail to bring in audiences in droves, 
and completely revitalize any existing thea-
ter that installs it. 

The promise 
As our annual GS theater reports have 

documented, the state of 
the industry, even before 
the global pandemic broke 
out last year, has been ten-
uous for many years. The 
number of institutional 
theaters has been steadily 
declining, and most were 
reporting flat attendance 
levels, at best, before the 
shutdowns. The latest state
-of-the-industry report from
Paul Fraser of Blaze Cin-
eworks at the Giant
Screen Cinema Associa-
tion’s Film Expo this 
month revealed that most 
theaters don’t expect to be 
back to 2019 attendance 
levels until 2023 at the 
earliest.  

So this may not seem to 
be the best time to propose 

(from DOMEX on page 3) expensive new technologies, but as the 
saying goes, desperate times call for desper-
ate measures. Simply continuing to do the 
same things we’ve been doing for the last 
decade will not help GS theaters and pro-
ducers pull out of this slump. That path 
almost certainly leads only to fewer and 
fewer theaters and the eventual collapse of 
the business. 

However, the expense of DomeX (or 
other advanced technologies) may not be 
the barrier it first appears to be. Low 
maintenance costs and the absence of a 
need to upgrade projectors every five or six 
years should lower the total cost of owner-
ship. Cosm states that the expected 
lifespan of the LED panels at 100% power 
is 100,000 hours: more than 27 years with 
a ten-hour daily show schedule. And most 
users will rarely if ever run anywhere near 
100% power. 

Furthermore, although I did not discuss 
this with anyone at Cosm, financial mod-
els such as leasing or profit sharing, com-
mon in the GS business for decades, 
might be arranged to make the investment 
more manageable.  

For years LFX has been urging filmmak-
ers and theaters to look at new ways to 
differentiate the GS experience from con-
ventional cinema and home theaters, such 
as high frame rates and high dynamic 

range. DomeX and flat-screen LED dis-
plays are the next big step that combines 
these techniques and has the potential to 
revolutionize the GS experience, bringing 
in new audiences and inspiring new gener-
ations of students. 

It will be a challenge for museums and 
science centers to raise the funds to install 
them, but Cosm and flat-screen providers 
like Samsung are also looking to theme 
parks and other well-funded commercial 
clients.  

The MSG Sphere at the Venetian, un-
der construction in Las Vegas, is a 366-
foot (112-meter) spherical arena with 
17,500 seats that will have a custom LED 
screen on its inner surface with a resolu-
tion of 13.5Kx19K over a total area of 
160,000 square feet (15,000 square me-
ters). Another LED display will cover its 
outer surface as well. It is expected to 
open in 2023. (As far as we know, neither 
Cosm nor Samsung are involved in this 
project.)  

So new high-brightness, high-resolution 
LED dome and flat-screen installations are 
coming. The question is whether they will 
be used to inspire generations to come 
with thrilling factual documentaries (and 
revive the museums and science centers 
hosting them) or merely to entertain the 
masses. 

Controllers for the LED panels on the back side of the DomeX dome. The installation uses 4.6 miles of Cat6 cable. 
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