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Creating spectacular effects for the keynote at this year’s
Consumer Electronics Show

All Photos: Brian Ach

By: Sharon Stancavage

ne of the most anticipated events in the tech
world is the Consumer Electronics Show,
which took place in Las Vegas in January. An
annual high point is the keynote speech, which
typically takes place at the ballroom of the Venetian Las
Vegas. This year’s event was unusually ambitious, with a
range of effects that included a flock of drones flying over
the audience, hexagonal columns that functioned as a
complex projection surface, and a 200'-wide virtual reality
screen.
in the mix. “Early in
And this year, the Venetian was not
no in
the process, we were informed that the Park Theater,
which had just opened in front of the Monte Carlo [Resort
and Casino], might be offered as a venue,” says executive
technical producer John Halloran, of John Halloran and
Associates, the firm tasked with design, technical implementation, and management of the keynote. “At that point,
we realized that what could be done theatrically in a space
that had 80'-high ceilings, versus a ballroom with 26'-high
ceilings, was just about unlimited. Working closely with our
client, we made sure our preference was known to CTA
[Consumer Technology Association]/CES [Consumer
Electronics Show]. We partner with Bill Welter, of Clarity
Creative Group, who served as executive producer and
executive creative director; Clarity is tasked with creatively
managing the content, visuals, and videos, as well as the
pre-keynote experience. We’ve been working with this
client for over 20 years.”
Unlike most such events, Halloran says, “There isn’t a
dedicated single production company that takes the credit
for the overall event. The client has the production credit;
we work closely with our client and their internal teams to
put all the parts together.” Halloran’s team includes a variety of individuals with whom he has formed close relationships over decades. “Everybody understands what the
expectations are and what needs to be done. There’s real-

ly no need for extra communication,” he says. The team
includes WorldStage Event Services [production management and video integration]; La Jolla-based Nautilus
Entertainment Design [lighting design]; Todd Ivins, of New
York City-based Ivinsart Design Inc. [production design];
and Rich Halvorson [sound design.] “John wants to hire
people who are at the top of their game, so that what
we’re conceiving will actually happen,” Ivins says.

Design
“We spent three months working on inspiration boards to
integrate all these different elements into the theme of the
keynote, which was ‘Experience the Power of Data’.”
Halloran says, “We worked to create a flexible platform
that would best support the keynote visuals, the demos,
and technically what they needed to showcase.”
The client had several concepts to be integrated into
the keynote: artificial intelligence, 5G networking, virtual
reality, and autonomous driving. Ivins says, “The original
basis of this show, the pitch, was a menu of items, including a nanotube display, a virtual reality screen, and what
became the LED wall and LED floor. We thought they
would just choose a few of them. They chose all of the
above. We did not expect to be doing all of them.”
Thus, Ivins says, “The challenge became the pieces and
parts that were missing; the original pitch did not include
lighting and audio. Suddenly, the challenge became:
Where do those pieces go?” The scale of the production—
it involved putting 47 trucks of equipment into a 5,000seat theatre—was unexpected. Ivins adds: “The lighting
and audio departments regularly informed me that they
had never worked on a show where the scenery occupied
absolutely every piece of real estate in the theatre.”
The theatre posed another challenge, Ivins notes: “The
actual proscenium arch is an extremely large white projection surface; the top of it is curved, and the whole thing is
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The LED wall and floor covered 6,500 sq. ft. in total; content was provided by Core Studios.

roughly 16' deep with a 16'-tall projection surface.”
Therefore, he says, “We decided to hide the proscenium
arch, so the focus could be where we wanted it. A false
proscenium arch was constructed in an area of the theatre
where no rigging points were available, so it needed to be
ground-supported. The proscenium arch was not able to
be illuminated, so I came up of the idea of LED cove panels, so they could light themselves. I redesigned the arch
numerous times to accommodate audio and other show
elements. Much of the scenery was revised regularly to
solve technical issues. Each show piece needed to seamlessly fit into the whole.” The false proscenium arch was
fabricated by Mystic Scenic Studios, based in Norwood,
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Massachusetts.
Due to the sheer number of elements in the production,
Halloran says, “We decided to rehearse at the Cow
Palace, in San Francisco, before going to Las Vegas. You
could not have done a show that complicated and of that
magnitude without working through all the technical details
ahead of time. We spent four-and-a-half days loading in
most of the show; we had ten days in the Cow Palace for
rehearsals. We found problems, found workarounds, and
made changes.”
In the end, Ivins says, “The LED floor, LED wall, and
proscenium arch were the main players in the show. Then
there were showcased elements, like the hexagonal

columns; the Volocopter [an autonomous helicopter]; the
drones; and our 200'-wide virtual reality screen.”

The LEDs
The nexus of the scenic design was the 31'-tall by 81'wide LED wall, working in conjunction with a 72'-wide and
51'-deep LED floor. “Physically, the largest visual element
was the floor and the wall. Both were similar square
footage [6,500 combined], and we used them together,
visually,” notes WorldStage director of integration TJ
Donoghue.
The video wall was a ROE CB5 LED product. “It’s very
lightweight,” says James Sarro, account manager,
WorldStage. The addition of the Volocopter upstage also
put an end to the concept of a screen, due to shadows.
“The CB5 is light enough that we could work with it in that
space, which had a massive amount of weight in the grid.”
The floor was comprised of 1,288 individual tiles. Sarro
explains: “The floor was an 5mm LED product that we had
designed in China specifically for WorldStage. [It is called
i5FLOOR.] The tile is built with an extrusion on top; it’s
made to be indoor or outdoor, and fabricated to take cars
driving on it.”
The wall and floor displayed dynamic content from
Core Studios [located in Half Moon Bay, California] and
acted as a single unit. Sarro adds: “The way John
designed the set, that wall went into a recess in the floor
so that it looked like the LED wall and the floor was a continuous surface. It worked really well.”

Nanotube display and spheres
The pre-show featured 250 thin plastic tubes filled with
LEDS; they’re called nanotubes, and were provided by
TAIT, of Lititz, Pennsylvania. They travelled on Tait Nano

The nanotubes were programmed by the lighting team and controlled via the Tait Navigator automation system.
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Winches, run by a Tait Navigator system, dancing and
changing color above the stage. “They used the same
nanotube display on the Red Hot Chili Peppers tour,”
Halloran notes. Here, they played downstage of the VR
screen, in front a blackout curtain provided by Rose
Brand; that firm also supplied the Kabuki curtain used in
the opening.
Later, during a discussion of ‘The Power of Data,’ 20
opaque LED spheres, fabricated by Tait, glided up and
down while being hit by 14 lasers. Some lasers were on
the ground, others were, like the spheres, on Nano
Winches. “The spheres, working with the lasers, demonstrated the interconnectedness of everything data,” Ivins
says. See the sidebar for more information on programming the lasers and the nanotube display.

The hex wall
The event also included 21 automated hexagonal columns
that formed a wall. The hex columns, via automation,
raised to reveal a self-driving car that moved downstage to
begin a discussion on the future of driving. In this
sequence, the lasers and spheres also made a repeat

appearance. “The [hex] columns were located upstage of
the LED wall,” Donoghue says, adding, “they were all
form-fitted together. There was a gap between columns,
which wasn’t really obvious to the audience. The columns
all worked together, but each moved independently. They
were projected on from four angles, each angle being
served 4K signal to cover not just the width of the surface
but all the facets. We tracked each winch, so we could
adjust the meshes or masking to keep the content properly stuck to the columns as they moved.” A total of 16
Christie 30,000-lumen Boxer 4K projectors, provided by
WorldStage, were used for imagery. The hex columns were
fabricated and automated by Tait.

The Volocopter
“The Volocopter is squarely in the crosshairs of the visionary outlook of the keynote, which was the ability to say
this is an autonomous flying vehicle,” Halloran says. “This
is the future of transportation; it is data, it is autonomous,
and you will call one of these things up, like you’d call up
an Uber, to take you from point A to point B.” Dubai wants
to be first to offer a taxi service using the Volocopter.

The hex columns, automated spheres, and tracking lasers [see sidebear] helped introduce a self-driving car.
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The autonomous Volocopter was a late addition to the show, and flying it presented a variety of challenges.

“The Volocopter was a huge challenge that got added
to the program in mid-October,” Halloran says. “They
wanted it onstage, and they wanted to fly it. We spent a lot
of time trying to figure out ways to showcase it theatrically,
without actually flying it. And they said, ‘No. We want to fly
it’.” The Volocopter was confirmed in mid-November,
approximately six weeks before the Vegas load-in. “We
were regularly asked, ‘Why not just say no?’ and the
Volocopter was one of the many subjects involving this
sentence,” Ivins says. “How many production teams could
have provided the epic show that we did, with all of the
constraints involved? Clients don’t like no.”
“Since the idea of the Volocopter came fairly late, some
looks and ideas that we were planning for the upstage
ended up not occurring,” Ivin says. “The hexagonal
columns that were part of the car reveal were going to play
more, and, for a while, we didn’t think they’d be possible
because of the Volocopter, but, in the end, we did manage
to make it work.”
Halloran adds, “I took a trip to Munich, to see the
Volocopter flying and, working closely with their teams, to
design a 30'-by-60' prop wash mitigation platform to direct
the prop wash where we wanted it to go. We also
designed a 30'-by-80' Lexan safety wall all to mitigate the
impact on the audience.”
Safety was, of course, a concern. “It did have the Lexan

safety wall separating it from the audience and tethers that
attached it to the wash platform under it,” Ivins says.
“There was a lot of safety involved. The tethers were to
keep it from going too far adrift. Essentially, it was flying in
a wind tunnel, since it was an open box; there were vents
on the safety wall, so some of the wind tunnel vortex could
get out of the enclosed space.” “In fact,” Halloran says,
“the Volocopter was 6' from the back wall. At the end the
day, it was 8' off the ground and flew 25'; if it went any further, it would have hit a wall.”

Virtual reality
“The VR screen more or less cut the LED floor in half, so it
was essentially at midstage,” Ivins says. Initially, it was
smaller; however, the client wanted it to be wall-to-wall.
“At that point,” he adds, “we weren’t even sure we could
physically do that with rigging. Once you leave the grid,
there is no rigging.” Thanks to creative thinking and a rigging team headed by Michael Cassidy, of KISH Rigging
[located in Moorpark, California], it was possible. “With a
lot of rigging genius, we did manage to make those points,
and we made a 200' screen fly in and out,” Ivins adds.
Mystic Scenic Studios fabricated the VR screen, which,
Sarro says, “had a curve that followed the house, curving
downstage at the end. It was a muslin screen. The screen
created a faux VR experience.” Donoghue says, “The
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Projection on the 200'-wide simulated Virtual Reality screen was via 12 Christie HD20K-J projectors.

whole point was that it wrapped the whole room, giving
the audience the perspective that would be matched by
turning your head 180° when wearing a headset. The client
took content from their VR systems. We took VR and
made it AR for this specific purpose of the keynote.”
Virtual Reality and Augmented Reality are similar insofar
that they both change perceptions, however, there is a difference in the amount of immersion. VR is like swimming
with sharks, while AR is similar to visiting an aquarium; the
former usually involves headsets. In this case, no headsets
were involved, which made it AR rather than VR. Twelve
Christie HD20K-J projectors were used for this effect.

Rollios
“The original scenic design employed scrim roll drops that
eventually became Tait Rollios,” notes Ivins. Tait Rollios are
simply automated scrim roll drops; Ivins’ original design
featured three units. “Once those Rollios became intended
for use with the four pillars, it became four Rollios. It
became four Rollios because the word ‘data’ fits better on
four Rollios than on three,” Ivins reports. The 16'-wide
Rollios were custom-fabricated for the CES keynote and
were controlled via Tait Navigator
In terms of projections, the Rollios “played as a single
element, but on the video end, we served them in pairs.
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Two of them, and then the other two of them, were each
hit with a single 4K feed. The video was 3,840 pixels tall
by 2,160 pixels wide, and were shot with eight Christie
Boxer 30K projectors,” Donoghue adds. Thanks to disguise [formerly d3 Technologies] media server technology,
“the projected images were able to match the speed of the
Rollio travel and provided beautiful transitions, changing
the audience’s point of view,” Ivins says.

Drones
Also featured were drones flying over the audience.
Shooting Star Mini Drones, used in the finale, were custom-fabricated for the CES keynote. “They weigh 2.5oz
each and have geo-fencing software, so if they get out of
the range, the props shut off and they fall to the ground,”
Halloran says. “If you get hit on the head with something
that 2.5oz., it’s a non-issue.”
Operating the drones, which, at the show’s end formed
a red heart, was as simple—or as complex—as GPS. “In
the theatre,” Halloran says, “we built out the ILT, our
client’s location technology system, and it was replacement for a GPS array. We had close to 100 different sensors, around the theatre, that the drones communicating
to, like a GPS system, to get their positioning and to know
where they were in space, so they wouldn’t collide.”

Video
The space was filled with video surfaces—the floor, wall,
hex columns, VR screen, Rollios, left/right IMAG screens,
and more—so control was paramount. “From a video perspective, the entire show was played back using a disguise media server system,” Donoghue says. “It consisted
of 14 disguise pro line media servers; we had eight 4x4
pros and six 2x4 pros. We served 68 high-definition channels of video out of the primary seven units, and an additional 68 HD channels out of the secondary system. It was
a live backup, fully in sync, run by a separate operator.”
The custom video control system, devised by
WorldStage, included BOXX brand manager servers. “We
used two BOXX computers running TouchDesigner [the
visual development platform created by Derivative], to
parse Art-Net data, and two additional BOXX computers
as content-management computers,” Donoghue
says. “These were networked over multiple VLAN connections; we spread content using a dual 10GB LAG network
to each machine. With fast RAID arrays in each computer
and server, this allowed us to greatly increase the speed at
which we could make content updates and keep the
process moving along on-site.”

A LAG network connection “is basically an advanced
10GB networking card; they are also in the disguise media
servers. It gave us a 10GB network connection, which is
faster than your standard connection, and what makes
that faster is using two 10GB ports on every computer. It’s
a system designed to increase the network bandwidth for
content.” WorldStage provided the 18-camera IMAG package that included manned and robotic cameras.

Lighting
Lighting design was handled by Jim Tetlow, of Nautilus
Entertainment Design; the lighting director/ programmer
was Kurt Doemelt. “The Park Theater is really a nice venue
and is very well-designed,” Doemelt says. “It was a challenge fitting all of the scenic elements in there but, in the
end, we could create the lighting positions we needed.”
He continues, “Because of the depth of the staging elements that were required, an extended apron was built out
quite far into the house. Because of this, the house lighting
positions couldn’t really be used as intended. We were
much more reliant on the balcony rail position than we
would have been normally, and two followspots had to be
moved down into the balcony, because the existing house

All of the video surfaces were controlled via 14 disguise media servers.
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positions were just too steep.”
Also, Doemelt says, “We had one backlight truss over
the stage and, upstage of the LED wall, where the
Volocopter was located, we had two side trusses and one
line of backlight truss in three sections. It was only used
for the car entrance and the Volocopter flight.”
“Other than the house catwalks and balcony rail, there
aren’t any permanent electric pipes or other positions, so
everything had to be brought in and rigged,” Tetlow
says. “Our front-of-house lighting truss was one row, but it
was segmented into four pieces. We also had some
extreme upstage area lighting that was rarely used,
because so much of the staging was on the apron that
extended into the house. Initially, we thought that we
would have liked to have more lighting positions but, due
to the amount of scenery and lack of rigging, this was
about all we could really fit in. And, in the end, it was all
that we needed.”
The CES keynote was primarily a white light show, as

there was so much color in the video content on the wall
and floor; this fact drove many equipment decisions.
Tetlow notes, “I’d say our real workhorse was the [Philips
Vari*Lite] VL4000 Spot. It is similar to a VL3500, but
brighter, and with improved optics.” Sixty VL4000s, provided by 4Wall Entertainment’s Las Vegas office, were
used. “We also leveraged some of the lighting owned by
the theatre: the VL3500 and VL3500 Wash FX,” Doemelt
adds. The VL3500 Spots [14] and Washes [26] were used
to fill in spaces on stage as needed.
Most of the key lighting was done via four Robert Juliat
Cyrano spotlights in the house. “I like the look of a frosted
spot for key lighting,” Tetlow says, “and, because we were
using the LED floor for video content, we didn’t want to
light up the floor with area light. Using followspots allowed
us to isolate speakers, as they walked around the stage,
without lighting up too much of the floor.”
Doemelt programmed the lighting rig and more on an
MA Lighting grandMA2 console; two consoles and three

The Shooting Star Mini Drones were small enough, light enough, and soft enough to be flown over the audience without safety concerns.

50 • April 2018 • Lighting&Sound America

NPUs were used. He explains, “We were able to create a
cue structure in the Cow Palace but I still had a lot of
placeholders that needed to be fleshed out once we had
the rest of the elements. We had about a third of the final
lighting package available for us at the Cow Palace for
rehearsal.” Tetlow adds: “We ended up inserting more
cues after we got on-site, because we didn’t have any of
the scenic walls which had internal illumination at the Cow
Palace. As we began to run the show on-site, the video
content was evolving, and we made changes to match the
scenic treatments to the video content.”
In one unusual effect, Doemelt says, “They wanted the
dancers to physically trigger a light change. The dancer
had a wand, and when she pointed it at each sphere, it
changed color. It was done by a TouchDesigner system
that took in all the proximity and all that data from the
dancer and was sending Art-Net into my console, to pass
that information out to the actual device.” The positional
information for the dancer and the wand actually stayed
within TouchDesigner. “It was completely custom by the
team, doing the TouchDesigner system. They had a 2D
map of the spheres with the real-time position of the
dancer and the orientation of the wand. They also had
DMX addresses for the RGB tape in each sphere.
grandMA just took in the Art-Net and passed it along to
Tait via sACN," explains Doemelt.

Sound
Sound designer and front-of-house sound engineer Rich
Halvorson has done numerous CES keynote addresses
with Halloran; he came aboard in July to do a site survey
of the Park Theater. “Some time after that,” he says, “after
I saw the initial drawings, I realized we were going out well
past at the proscenium and well beyond where their PA is
hung; in fact, it was totally obscured by our scenic elements. The system they have in the theatre was not usable
because we had scenery built out in front it.”
Therefore, Halvorson says, “We had to bring in
absolutely everything.” He put in a call to OSA
International, based in Chicago. “Our lead from OSA, Peter
Wiejaczka, was instrumental in helping me design and
implement the sound system. He also mixed the microphone sources during the show, while I took care of mixing
the music and playback sources.” OSA provided a Martin
Audio MLA loudspeaker system. Halvorson says. “I find
the MLA, once it is set up properly, usually requires very
little tuning, and the level and timbre are very, very consistent from side to side and front to back.”
Halvorson designed a multi-pronged system optimized
for speech and playback. “We had five hangs of 10 Martin
MLA Compact cabinets each for the speech system; the
bumper trim was at 60', which was almost against the ceiling.” The speech hangs reflected the venue seating. “The
audience was segmented into five sections, so we basical-

ly hung straight in front of them. We had one array per
seating section.”
The playback hang was markedly different. “I knew the
speech system was going to have to trim out so high, and
I didn’t want to have the musical elements coming from
over the audience’s head,” Halvorson says. “The playback
arrays were built behind the IMAG screens, which were
covered in stretch muslin; they were trimmed around at 30'
to the bumper and were totally transparent to the audience. They couldn’t see the speakers, yet the imaging to
the IMAG screens was quite good. The playback system
consisted of two hangs—left and right—of eight MLAs per
array, hung approximately 45' upstage of the apron. We
also installed 12 Martin DSX subwoofers underneath
the stage thrust.”
At the front of house, Halvorson had a DiGiCo SD7. “It’s
currently the only touring console that I’m aware of that
has two mirrored audio engines, which serves as a realtime backup,” he notes.
As for plug-ins, he says, “We used only WNS [Waves
Noise Suppressor] for some sends to the recording mixer,
so we could take a little of the room out of the microphones.” In terms of outboard gear, there were a several
Mac laptops for playback, but that’s all. He adds: “I like a
very simple signal chain. I don’t think adding more things
in the chain makes it sound better most of the time,”
The microphone system consisted of 20 channels of
wireless, most of them DPA d:screet 4080 lavalieres plus a
DPA d:fine 4088 headset.
The opening of the keynote featured musicians playing
virtual instruments. Halvorson explains, “The sensors in
their gloves and on their feet were sensitive to movement.
There was a computer backstage that fed us basically the
breakdowns of each instrument. Each instrument was on a
stereo send; they were acting like a trigger. When they didn’t do things correctly, it didn’t play correctly, so it’s not
like they were canned. My feeds came up clean every
time; that part worked and that’s what I needed to know.”
The set wasn’t the only challenge on site. “I think certainly one of the biggest challenges fell to our intercom
engineer, Jon Johannsen, who had about 70 wired stations
and 50 wireless intercoms. So you’re looking at a personnel count of 120 people. We knew intercom was going to
be a challenge going in, and John did a lot of homework
getting things to work, but the intercom portion was a lot
to manage,” Halvorson says.
In the end, the CES keynote went off without any problems. “You can imagine the amount of time, planning, and
work that goes into this on the front end, to make sure the
physical experience goes as well and as smooth as it did.
We really had no issues. It’s a testament to everyone on
the team for doing their homework, and their prep work
ahead of time,” Halloran concludes.
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For the CES keynote, the monumental job of programming
of all the lighting, nanotube display, spheres, and the
lasers fell to the lighting department. “On the first conference call with Tait, it was discussed who controls what
and how does this all happen,” Tetlow says. “I assumed
that Tait would do all the automation of the Nano Winches
[252 of them], and we might or might not be able to feed
the nanotube display color information. It was a surprise to
find out that this could all be operated from the grandMA
and passed through Tait Navigator. Going into this, we didn’t realize that there was going to be as much programming in the lighting domain as there was.”
The nanotube display was originally created for production/lighting designer Scott Holthaus for the Red Hot Chili
Peppers. Since he is a lighting designer, control via the
grandMA made complete sense; a similar setup was used
for the CES keynote: The nanotube display had 15m of
travel and ran on ten DMX channels. The modified version
that was created for this show included a narrow white
LED in the bottom, creating what Doemelt calls an “S
RGB|Z fixture.”
“The whole system is run by Tait’s Navigator and
Navigator allowed us a way into the system,” Doemelt
says. “We were using sACN to stream eight universes of
DMX, and they would enable and disable our control.”
Navigator also served a fail-safe function. Tetlow says,
“For safety purposes [in terms of working with Navigator],
we’d be locked out of running them until we got to the
right place in our cue structure in rehearsals. Any time
you’re running automation through lighting, you want some
safety lockup to make sure things don’t start flying in and
out when you’re just trying to fix lighting cues.” Navigator
also provided overall system information and feedback to
Doemelt at the front of house. “Although we sat next to
each other at the Park Theater, at the Cow Palace Tait was
halfway across the room, so having live feedback about
their system saved a great deal of time and communication during rehearsals,” Doemelt says.
He continues, “To quickly come up with some looks for
the nanotube display, we used virtual bitmap fixtures in the
grandMA to extrapolate black-and-white bitmaps into Z
positions. One easy trick was to take one virtual fixture,
apply an image or low-res video loop, and have that translate to position, then take a different virtual fixture and
apply something else to the color. We could use the nanotube display as a group of fixtures, but we could also use
the virtual fixtures over a variety of layouts. The virtual bitmapper was probably the most important tool we used for
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that aspect of the show.”
Other tasks involved programming the spheres and the
lasers. “Four of those 20 spheres had 15W lasers in them
and they tracked other spheres moving in space as those
spheres were going up and down in space,” Halloran says,
“It was a first-time thing; it had never been done before.”
Laser control was via Pangolin Beyond Software.
Doemelt says, “In Pangolin, you have a bank of different
rasters [simple 2D image files] mapped to sets of DMX
channels you can bring up via a console. VYV [based in
Toronto] basically built a bridge [using the company’s proprietary Photon media server] so that Pangolin knew where
to draw the end of the beam in each of the rasters, and it
would correlate to the 3D position from that laser’s point of
view. VYV was talking directly to Pangolin to live-update
each raster, and MA was talking to Pangolin to bring up
each beam [in terms of] intensity and color.”
Tracking was complicated, since there were lasers on
the ground tracking the spheres, as well as lasers inside
spheres, moving and tracking other moving spheres.
Doemelt notes: “In order to track the objects, each laser
needed a set of approximately 25 raster images. The
rasters were generated in real time by VYV [using Photon]
and sent via the network to seven computers running
Pangolin with two lasers each. So if I wanted to bring up all
the lasers on target one, I could grab all the lasers, and
then hit target one and have 12 beams on that target. VYV
gave positional information to the laser computer, and, from
the lighting console, we triggered which beams we would
bring up and which color. We had color and intensity, and
we basically had a fixture that was mapped to each target.”

The laser-tracking system “was IR-based, so there were
IR emitters on the spheres and IR cameras placed all
around the theatre to track where they were in space. It
was a completely different system than the drones,”
Halloran says. Twenty-eight IR tracking beacons with a
150kHz pulse rate were used in conjunction with 20 IR

“That setup at Tait was 80% more for proving that the
laser tracking system could work and get everything talking together under one control system. Once we got into
the Cow Palace, that was more about getting creative with
the winches, because we had a full grid, we had a fullsized area to work in,” Doemelt says. However, the team’s

Renderings: Todd Edward Ivins

Above and opposite: Conceptual drawings of the nanotubes and stage.

tracking cameras.
Although most of the programming was left to Doemelt,
an extensive laser team behind him worked on it as well.
Halloran explains, “Fireplay [based in Los Angeles] were
the laser design integrators, headed up by Kelly Sticksel.”
The four spheres had 15W RGB lasers in them, while the
remaining 16 were 30W RGB lasers; the lasers were provided by Wood Dale, Illinois-based Strictly FX, who also
provided haze machines.
Doemelt worked out the details on a small-scale system
during a brief visit to Tait before going to the Cow Palace.

stage time was limited on-site. Doemelt adds: “A large
number of the cueing notes were done offline in the production office, using a spare console and a laptop with an
MA visualizer. We basically built an offline environment so
we could do additional work during breaks. Even in the
break between the Cow Palace and the Park Theater, I
was able, in the office, to do a couple of notes that came
in after the final rehearsal. Everything we did offline translated into the room pretty much like we thought it would.
All in all, it worked very well.”—Sharon Stancavage
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