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1. WHAT IS BLACKTRAX?

LEADING THE EDGE

BlackTrax is a realtime solution that tracks objects or people in a defined 3D “Space” and delivers the
dynamic positional data in realtime in up to 6 Degrees of Freedom — the usual x, y, z, plus roll, pitch & yaw
— to audio, lighting and media technologies, as well as CAST’s new BlackBox. www.cast-blackbox.com

THE VISION

We all understand the term leading-edge technology.

You will learn about BlackTrax.

Now, what you need to know is that BT is leading the edge!

CAST has developed BT to be so powerful, so robust, so fast, so accurate that it is outperforming even our
standards. At BT’s price-point, it is affordable by the average venue/production, there is nothing like it.

We expect BT will revolutionize the industry!

2. THE BT SOLUTION

Your most important requirement is to find innovation that enhances creativity, works robustly and
predictably, reasonably simple to learn/use, makes $$-sense and environmentally friendly. What you don’t
want is to increase production risk, the budget or overruns.

Think BlackTrax.

Here are some examples that demonstrate the BT Solution.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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PRODUCING GREAT QUALITY LIVE CORPORATE EVENTS

BT is the perfect production control system for
corporate live events and entertainment for many,
many reasons. Corporate events are generally
one-off projects with minimal rehearsals, a big
audience, a point to make, and they go out live.
There is a strong creative element, but it cannot
upstage the delivery of (and the person delivering)
the message.

As multi-tasking as most senior business

executives are, they are out of their element on
stage. Ask them to step here, or pause over there,
or walk forward to meet and greet — well it all goes wooden. Production risk increases when you combine
all of these elements together with nervous speakers who are not actors and then put them onto a stage
with brilliant lights. Energetic CEOs like Steve Ballmer underscore their high-energy message by running
around the stage at full speed then live performers who entertain between plenary sessions, and back to
the main message supported by multimedia that rocks — its good work, even if it kills you.

It's pretty intense — but doable with pro actors, precuing and a good amount of rehearsal time. But that isn’t
the reality in the corporate event world. The BT Solution: BT can simplify and smooth the production out
by virtually eliminating the need for choreography, finding small “Xs” on the floor and getting the automated
lighting, audio, and video to follow. Corporate leaders aren’t actors — they don’t know what “find the heat”
means.

These days, many corporate events production companies use large-scale production across audio, video,
and lighting departments — which can turn a corporate event into an A-Market sized production — to make
a formidable and memorable impact on their audience. It is about the corporate message. With BT, by
tracking the presenters in realtime, they can act natural and more at ease (which means it the corporate
production will be just a whole lot better), and to concentrate on communicating their message. Using BT
means you won'’t miss triggering a cue or following them with a follow spot because they are not in the
right place, you can use wysiwyg to smooth out potential production issues like automated lights bleaching
out screens, gives you the ability deliver A-Market quality production to your client, each and every
session, each and every time.

FILM, TV

When thinking of methods of tracking for video, lighting and multi-dimensional spatial audio recording in
film production, you must consider the BT Solution.

Just as with corporate events, you can see how the BT Solution tracks for lighting and video. Working with
actors will just make it all the better. Indeed, imagine the rehearsal and set up time you can save by relying
on the BT Solution. Now, let’s consider methods of tracking and multi-dimensional spatial audio recording
in film production.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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Imagine a 5-camera scene on a movie like James Cameron’s recent Avatar film and a scene with 20
principal roles at different distances from the camera and audio. With the absolute positional data from BT,
moviegoers can experience like none they have ever had. They are transported into the scene as each
tracked actor speaks. How? Using BT, each BTBeacon is tracked and records the dynamic positioning of
each character as they move around the scene. Once the film goes to post, the BT data is used to recreate
and accentuate distances for voices and characters in relation to how they originally appeared in the
scene. The audience gets a heightened experience, made possible by efficiently tracking and controlling
the dynamic spatial data.

LIVE EVENTS, SHOWS, CHURCHES

The BT Solution can drastically improve the production of your worship services by giving you a completely
reproducible production environment for your congregation, whether they are in the same building, or
viewing on TV or via the internet, regardless of the speaker and special presenters, week after week after
week. Because BT tracks in realtime, it is instantly adaptive to spontaneity of the presenters and streams
the dynamic positional data for audio mixers, lighting controllers, and media servers for video.

Many church programs use a network of speakers, invited special guests, music and video, and this
means this week’s “performers” usually haven’t worked together on that “stage”, all of which substantially
increases production risk. As well, the production crew may comprise volunteers as well as professionals.
The unequivocal objective is about the clarity and impactful delivery of the message, which is more
important than remembering not to step in front of the IMAG screen, or a follow spot operator not dousing
the light as he passes the IMAG screen or trailing the preacher. The BT Solution enhances the clearest
presentation of the “message” as well as the speaker so your entire worship service will always look its
absolute best each and every time.

BT is a homerun for the new era of large-scale music and worship event productions that has become the
new standard in the worship market. Just as BT tracks all of the performers and speakers, BlackBox
watches over the production. Your only live production worry after BlackBox and BlackTrax are missed
lyrics from the lead singer who was taken over by the message!

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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Even in-house large scaled worship productions often rely on its ubiquitous volunteers. The BT Solution is
that BT tracts and streams the dynamic positional data in realtime to audio, lighting, media server and
BlackBox, thus ensuring your productions are really credible and compelling. BT is turnkey so your
volunteer production technicians won’t need to learn it. We set it up and make sure it works the way you
want. From then on, when you need it, boot it up; it runs.

The way of the future of production is to be able to provide all production/creative elements to the
audience with the desired impact and effect, and to immerse the audience in the perfect light and
soundscape. The BT Solution means you have the tool that means you can provide the “total experience”
for your audiences each and every time. Our pricing means you can upgrade and still come in under
budget. Our reputation means you can do all of this with peace of mind.

WHAT DO YOU WANT TRACKED?

Using BlackTrax, whatever object you want tracked can be tracked in the Space; people, forklifts, cars,
items on an assembly line, moving pieces of scenery, chorus children during a production at the Met,
workers on a factory floor, acrobats on a trapeze — anything — in realtime!

Maybe you have a very large touring production. At each new stop the [stage or performing] Space is
different -- sometimes drastically -- and this means that lighting, video and performance cues cannot be

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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placed exactly in the same place. Not surprisingly (but who has the time) this means that to maintain the
WOW it will be necessary to measure the space, re-cue, modify placement of instruments or sets (triggers
and cues), rehearse actors, rework the sound and then more rehearsals. This takes time — much time.
Given that with each “new stage” the performers as well as audio, lighting and media are being
repackaged, keeping all performers and technicians equally “on top” and the confidence level consistently
high is neigh impossible, which may be reflected in less spontaneity.

BT helps solve this problem in 2 ways: using the BTBeacon means the people will be tracked — no need to
spend the enormous time otherwise required to redo the conventional cuing or sacrificing creative WOW
because of insufficient time to redo cues; and BT’s calibration routine will save enormous time by
automatically “locating/relocating” moving lights. The BT Solution delivers a smooth transition that makes it
easy for performers to focus on their performance and the technologies to be [reJaligned automatically.
The show can go on almost seamlessly!

The BT Solution delivers

Positional tracking — at minimum, a BTBeacon’s 3D position will be tracked. This
means you will have positional data streamed out about that BTBeacon (and, more to
the point, what it is attached to).

Tracking for moving lights — by attaching a BTBeacon on a performer and using
the BT GUI to fix a relationship to moving lights, BT extends positional tracking by
using inverse kinematics to calculate the DMX values to send to allow lights to follow
the performer in realtime as they move around, without any pre-planned paths but
relying on the lighting cues.

A scenario

You are lighting a broadcast television awards show. During the break, the personal assistant of the main
act’s lead singer has informed your team that she will be standing in front of the large montage screen at
one point in the song instead of staying put where she was at the downstage microphone for the week of
rehearsals running up to the broadcast.

There are several major potential problems inherent in making this change in the 90 seconds of
commercial time leading up to the performance — lights shining all over the large screens hanging
everywhere, lights shining onto teleprompters, and lights shining onto things that would generally look bad
on broadcast television. With BT, all you have to do is have a member of your team head onto the stage
with a BTBeacon and walk the path the singer wants to take.

Switch it on — switch it off

Since you originally created the virtual environment in which the show is taking place, you can identify and
tell each “thing” on which you want some light to shine -- and you can do the opposite — establish a
boundary so the lights won’t shine on the monitors, for example. We call these little boundaries “Interaction
Barriers” and they will become essential and priceless to you. It's that little bit of magic that we add to

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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things like a microphone stand in the virtual world that makes it so really virtually real when compared to
the real world, and makes it so much easier to interface your design and the real world.

During cueing, you can instruct BT to only light the BTBeacon using fixtures that can see it without any
beam interruptions during the sequence. Conversely, you can instruct BT to never light the BTBeacon.
Whichever condition, instantly BT gets to work telling lights how/where to focus on the BTBeacon; you can
then write that cue into the desk as if you had just magically created it -- because you're “just that good.”

Thanks to BT, you can be just that good!

Tracking for spatial surround sound re-enforcement requires determining and recording the precise
location of a performer/object and streaming the dynamic positional data in realtime to an audio client so it
can utilize its synthesizing software to deliver a 3D spatial surround sound re-enforcement experience to
the audience.

The idea of spatial audio, in general, is to take and immerse the audience into prototypical if not actual
reality — to move them from their seat and put them in the place of the camera, directly in the midst of the
action for an all-encompassing experience, as though their eyes were the lens of the camera. In real life,
sound emanates directly from the source and also refracts from all sides, edges and spaces. The BT
Solution means you collect the dynamic positional data that can be saved for use during Post so that, for
each or all shots, you can deliver to the viewer exactly what you intended for it to be — perfect.

Imagine these scenarios

You are filming a shot, set in the board room of a bank, about financial calamity in the world — the camera
starts at the far end of the table, away from a window, and slowly pushes down the table towards that
window. As the frame pushes past the people seated on the left and right side of the table, the sounds
coming from those people — coughs, angry dialect, conversations, whispers, all of it — would fade in,
intensify, diminish, and die away as the scene moved toward the more important expository bit. But people
are mumbling; they turn away to talk; they put their hands in front of their faces to hide the emotion but you
sense the “presence” of their gasp.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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Simply recreating that kind of soundscape is a very expensive proposition — whether for just a single actor
on set, let alone an entire table full of people. Imagine how the costs skyrocket for larger or more complex
scenes. The BT Solution answers all of these problems and delivers the data for that perfect shot. Before
BT, only productions with a budget equal to that of a small country’s GDP could create something that
perfect, and only on a small scale. Now — the world is different. You can plan in 6D and record “reality” so
you can delivers exactly what you intend for your audience.

Let’s be clear -- BT does not record audio and it does not do anything

to the frequency of the audio you're recording. BT delivers the exact
positional data for your recording so that when you’re in Post, you

can recreate exactly the environment you designed (spatial audio
reinforcing) to give your audience the best completely immersive
experience possible. For every actor being tracked, every camera
being tracked, and anything else that BT is tracking in realtime, you can apply
the positional data to that actor/object/camera so you can use the data to
[re]create unimaginable multi-dimensional audio for your audience.

Let’s look at another example of spatial audio

The project is a live acoustic show with ten of your all-time favourite musicians, in high
definition, and with the added challenge of producing a film so clear, so perfect, that it will be
the best immersive experience possible.

Using BT, place a BTBeacon on each performer to monitor and collect

dynamic spatial information for recall and use in Post. As the guitar player moved
over to talk to the drummer, his sound changed. BT tracks that positional data and
recreates the sound in the actual 6D in which it was captured. When your \
favourite singer turned his head and realigned this physiology to —
push out that high-C, it altered the sound in that the moment; BT can y
deliver that authentic record for history.

The way of the future of production is to be able to provide all elements to the audience exactly
how you planned and they were delivered, and then to immerse the audience in the perfect light
and soundscape for that “real experience”. The BT Solution is powerful stuff!

When we developed BT for you, we not only wanted to create a Solution that can deliver what none other
can, but it had to be economically practical too. With respect just to Post Audio for a moment, think of the
cost of systems that exist for tracking one camera in a studio. With the BT Solution, now you can provide
the total experience for your audiences every time, under budget, and with confidence!

Tracking for media content manipulation means determining the exact position of a person or object
and then streaming the dynamic positional data in realtime to a media client so it can deliver the video
content according to plan.

The BT Solution answers that increasingly frequent creative/production challenge by delivering dynamic
content into an environment that is constantly evolving and changing. The realtime people/object (cause)
and video content delivery (effect) demands absolute synchronicity. In the scenario that the media server

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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is projecting video feed intended to choreograph in realtime with the actors, then fast, accurate,
dependable, aren’t just superlatives — they are needed. Too much depends on getting it just right.

Here’s a very simple scenario that occurs frequently

An actor is giving a monologue on a stage that has a large montage screen with projected content. As the
monologue progresses, the actor passes in front of the screen, requiring a change in content that reacts
with the actor. To add an additional bit of complexity to the scenario, the actor also has a picture frame that
needs to have dynamically reactive content displayed on it from the media server. So now we have a
screen within a screen within a screen, all of which rapidly changing content displayed exactly on spot,
precisely on time.

How do you pull that off? The BT Solution, of course!

In this scenario, the key is collecting and using BT’s realtime positional data to watch each and every thing
that will require content change. The actor will wear a BTBeacon and the picture frame that the actor
carries would also have a BTBeacon attached. Each BTBeacon pulses a unique signature via it infrared
LED so the BT System tracks each distinctively. We now can track, in realtime, the exact position in space
of not only the actor but the picture frame being carried by the actor.

In the BTwyg environment of your Space, we assign changing content to the actor’s position, and then
again to the picture frame. In this example, let’s imagine the monologue is about a person’s struggle with
cancer, and the play is about that journey. At the a point in the monologue that the actor holds the picture
frame over his stomach and chest the frame displays an X-ray view of the actor. This is, of course, all pre-
planned content, but the audience only sees a blank picture frame magically transformed into an X-ray
screen, while the actor himself is being changed in front of the montage screen while being tracked by BT.
Get the picture?

A turn on that scenario

Imagine a doctor walking around onstage delivering a talk at a convention. If you're using BT for the
production, any time the doctor walks in front of a video content screen, you can alter the look of the
content on that screen!

For example, if the doctor walks in front of the montage screen, you can use the realtime data from BT to
create an X-Ray view of the doctor through your media server. Perhaps the doctor is holding a picture
frame (with a BTBeacon attached); any time the doctor holds the handheld screen in front of his body, you
could change the content from the projector to literally show a different image on the screen that is
projecting on the entirety of the stage — so instead of projecting an X-Ray image onto a screen when the
doctor walks in front of it, you could make an X-Ray image appear on the screen when the doctor holds it
on front of his body, almost as if it was a magic X-Ray screen!

Using BT, the possibilities are only limited by your imagination. Think of the impact on the audience. For
the audience, the BT Solution is your new magic for production! For your management and backers, BT
is the way to improve your production quality, increase revenue, and save on the backend by working in
the pre-viz world.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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The example above is with one single actor, screen, and frame — but can you imagine a full Broadway
musical cast being tracked, each with a picture frame needing content, and all in front of a very large
screen needing dynamic content? BT can -- and it's no sweat!

Using BT for lighting calibration -- After calibrating the BTCams, our proprietary lighting calibration
routine can calculate the real-world positions/pose of the automated lighting fixtures and then automatically
move them into the correct position in the BTwyg file. The updated/confirmed position of the lighting
fixtures can be exported by BT to its corresponding wysiwyg file for that production in order to true-up the
visualization of the latter.

A good idea is worth repeating!
Calibrating with BT isn’t exclusively for the BTCams, it is a part of everyday virtual living!

You know the drill. When you show up at the venue for load-in and rig your lighting positions and BT
System, once the BTCams are calibrated, you can use BT to literally pinpoint the exact location of any light
in your rig with the ease that must be seen to be believed.

With a BTBeacon in hand, you walk onstage and tell BT to focus lights onto the BTBeacon you have.
Repeat in different positions.

After you have done the second FOH LX, you notice that something seems a bit off with the focus points
coming from that location. Once BT finishes with the quick calibration of your lighting positions, the most
amagzing thing will happen in wysiwyg — any lights that aren’t in the exact location that you originally plotted
will be moved in the wysiwyg virtual world to show their exact location in space, even if it's not on the truss.
When you go back to wysiwyg after calibration and notice that the entire second FOH LX is out of place,
you can then decide whether you want to re-hang the entire thing or let it ride for tonight’'s performance.

BT delivers the information; wysiwyg gives you the power to re-cue.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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With the BT Solution, you know everything there is to know about your lighting rig and anything that falls
inside the space.

Using BT for 3D Cue Paths -- record an entire sequence or a series of moves as easily as clicking a
button on the BTBeacon. With BT, writing complex 3D movement paths is as easy as holding a
BTBeacon’s LED in your hand and waving or moving it around. You can attach the BTBeacon to the

performer or use a nominee. To trigger, simply push the button on the BTBeacon to record the 3D cue
path being tracked — or any number of them.

Setting the stage

Imagine writing a very intense multiple-focus-point moving light cue that follows a very small piece of
scenery that is itself moving. For all intents and purposes, let's pretend that we're going to be lighting a
miniature Tinkerbelle in a large production of Peter Pan as she flits across the stage on her XYZ scenic
track.

Now, imagine working on that project with just a lighting console; how much time do you think it would take
you to program this series of moves? Ten minutes? Five minutes? How about in one minute?

What if ... the scenic move took 10 seconds, would you be impressed if you could create the focus points
that correspond with the scenic move in 10 seconds?

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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Brilliant

With the BT Solution you can create an entire move or series of moves. In wysiwyg, you can then
manipulate the recorded 3D Cue Path in any way conceivable. These generated 3D Cue Paths aren't just
for lighting, they also cover audio, video and anything that can connect to BlackBox (if you have that
system) like moving scenery.

Using BT, the process of creating complex 3D movement paths is as easy as doing the actual movement
that you want to take place while recording the movement of a BTBeacon. Walk into to the space, hold the
BTBeacon up to the object that is to be in motion, and as it flies around, simply click a button on the
BTBeacon to record its exact position/movement in 6D. Alternatively, attach the BTBeacon to a dancer (or
yourself) and go through the steps.

TRANSMITTING DATA:
TARGET LOCKED

The BT Solution delivers a result, each and every time, is tantamount to changing the way that lighting
designers write cues and create aerials in 3D. Literally, now you can record 3D Cue Paths which are
completely customizable too, from their size to their shape, all in 3D, and all in the ease of wysiwyg.

Is itironic or just great?

The irony is that cue paths can really make a scene; they are difficult and very, very time consuming —
exponentially so if they reach out to more than one technology. What's more, they don’t always fire off
reliably if the other technologies are independent or require human intervention.

Using BT, you can created really excellent crazy possibilities using 3D Cue Paths — just as complex as you
like. And, we’ve taken the complexity out creating them.

3D Cue Paths aren't just for lighting. Spatial audio, moving scenery, and anything that can connect to
BlackBox or that receives BT positioning data can all respond to a 3D Cue Path. For example, imagine a
hurricane sound effect you've been trying feverishly to master in your venue for the last 48 hours.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
publish, disseminate or use this information in public.



CAST -

BlackTrax =~ ®® Page |12

BT will track your 3D Cue Path as you spin around on the stage with a Beacon as wysiwyg records the
spatial data.

Going back into wysiwyg, you can make that spiral 3D Cue Path the size of the venue you're in for the
production, and apply spatial audio to the path. All done, simply, with BT. What's more, BT is spatially
accurate down to the half-inch at fifty feet.

Whoosh!
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DOES BT PLAY WELL WITH OTHERS?

The front-end hardware/software technology of BT uses a BTwyzg file which means the nonpartisan policy
of being able to connect to other technologies is one of its important features. On the outbound side, BT
delivers unidirectional, streaming positional data to the control systems for lighting, sound and media
servers. Accordingly, that receiving technology (we call it the Output Client) will need to connect to BT and
be able to process the incoming data.

In fact, these interfaces must occur at the wysiwyg level and, consistent with how we have done business

for so many years, would be handled through our extensive developer program which connects to more
than 50 manufacturers and their equipment already. BT welcomes and will provide a Registered wysiwyg

Developer kit for any technology or manufacturer that wants to work with it.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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3. WHAT DOES BT DO?

PICTURE THIS ...
BT works, in simple terms, using a precise 3D understanding of a defined 3D Space.

Picture it like this: you walk into a dark room and switch on a single bulb hanging above; visualize its
coverage and where the darkness takes over, but you can make out the walls, or its outside dimensions or
limits. BT’s virtual Space is similar; it is concerned only about that Space which is inside the defined
perimeter, it sees nothing beyond — neither the sides, nor above or below. We call that “the Space.”

Back to the picture and the light bulb you saw, BT can see in its virtual Space whatever BTBeacon was in
the Space — in fact, it could be one or hundreds — either stationary or moving. It doesn’t matter whether the
BTBeacon is on the floor, at an extreme perimeter, or anywhere between the floor and ceiling. Unlike the
light bulb, the pulsing technology we’ve built into each BTBeacon means they are uniquely identifiable/
assignable (individually or grouping them) -- BT will know which one belongs to what or whom.

Now, put an actor wearing a BTBeacon into the Space. BT will see that actor (and nothing else) and
pinpoint accurately where he is in the Space in realtime and instantly streams out positional data in 3D and
6D. The actor can be crouched, halfway up a ladder, doing summersaults from one corner to the other, or
simply walking from left to right diagonally or, changing his path as he walks around props.

That positional data is received by the “controllers” of up to 4 output clients which, in turn causes the
moving lights, media server or audio reinforcement/the positioning of sound to change according to the
precise location of the tracked target and cuing. By connecting to BlackTrax, the possibilities for
connection to more output clients and the coordination of input clients can substantially enhance the BT’s
tracking role.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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BT IN A SNAP SHOT

oy
BTCam BTCam
)))) BTController
BTServer
BTBeacon Output Clients
4
Lighting Media lack
Audio Consale System BaekRex

Muitiple Outouts

; LLLLL]
100 ft X100 ft X100 ft - (30m X 30m X 30m) / per Zone X

“The Space”

Short Range Medium Range Long Range

e 9D 6D 6D

Degrees of freedom 3D =X, Y, Z (positional 6D - X,Y,Z (positional 6D - X,Y,Z (positional
data) data), plus: roll, pitch, data), plus: roll, pitch,
yaw (rotational data) yaw (rotational data)

Ideal use small, permanent, low more substantial produc- Special Projects
maintenance, like churches tions in larger venues; Football field etc.
and equity theatres film, TV, live, touring

productions

Positioning accuracy 0.4 inches @ 20ft 0.25 inches @ 50ft 0.25 inches @ 100ft

Frames per second 100 250 350

Deliverable output 3D-X, Y, Z 6D =X, Y, Z, roll, pitch, 6D =X, Y, Z, roll, pitch,
(with redundant short- yaw (with redundant short- yaw (with redundant short-
term backup) term backup) term backup)
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4. WHAT ARE THE KEY BTSYSTEM COMPONENTS?

BTSERVER

This is the engine that loads the BTwyg file, calculates precise position of each unique BTBeacon and then
streams positional data to up to 4 output clients.

BTCONTROLLER

In actual fact, the BTController is a collection of interconnected hardware peripherals, which includes
timekeeper, sync box, receiver, and switch. It is the network power and nerve centre for coordinating
inputs and sending the [received] packaged data to BTServer.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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BTCAM

Just as the BTBeacon emits IR, the BTCams are IR Cameras that mount on any fixed (stationary) surface
and are oriented or hung for coverage in the Space and send positional data particular to each BTBeacon,
which is distinctive according to its unique pulsing LED, to BTController, then on to BTServer and
ultimately the Output Clients.

BTBEACON

About the size of a portable microphone, our unique BTBeacon consists of an active LED for sending
unique Infra Red light pulses (means each beacon can be tracked individually) for X, Y, Z coordinates.
The LED, which can be singular or a trio and is connected by a body-length wire to the base unit, emits
pulsating light which is captured by the BTCams. The base unit includes the tiny rechargeable battery and
it also transmits roll, pitch, yaw plus backup [redundant] X, Y, Z (should the LED become occluded).

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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4 OUTPUT CLIENTS
n audio controllers

n  lighting controllers
n  media systems

n  BlackBox A in turn connect to multiple output clients and operates bi-directionally in realtime

OTHER SOFTWARE & HARDWARE COMPONENTS FROM CAST
n BT Tracking Software

n  BTwyg

n  BTCam Calibration Wand

n  BTCam Ground Plane

HOW DOES BT WORK?

PRODUCT OVERVIEW

BT tracks objects or people in a defined 3D Space and delivers accurate dynamic positional data in
realtime and up to 6 degrees of freedom information — X, y, z, roll, pitch & yaw.

Regardless of whether you're tracking in no light, low light, or full light and regardless of atmospheric
conditions, BT delivers realtime unidirectional streaming positional data for everything you deem to be
significant in your Space. Using a virtually invisible tracking device -- a BTBeacon which emits a virtually
invisible infra red light via the LED that is seen by BT’s proprietary, custom designed camera system —
BTCam -- hung from any fixed position with clear vision into the Space -- BT tracks complete interactivity
and the exact location of the designated moving objects, instantly delivering unidirectional data which
feeds up to 4 different external systems: lighting, audio and media servers, as well as BlackBox.

BLACKTRAX
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Defining your Space is paramount

Your production Space -- theatre, studio, sound stage, back lot, whatever -- is modeled in 3D using
wysiwyg or a CAD software that imports into wysiwyg. An accurate 3D representation of the Space is
paramount. Designing BT coverage using BTwyg is simple

— (it is essentially the same as lighting) because BTCams act just like lighting fixtures in the virtual
environment. You can use a wysiwyg file to define the Space, layout the BTCams, and for cuing the
production; it uploads into BT. You “shine” BTCams into the Space in wysiwyg to ensure the coverage is
optimal.

/SANIVAY AVANY A A\ (A A AT

AN\ .\ A
—= S o — —_ =

Whichever approach, the process defines the Space which is then used to plot the BTCam coverage. In
turn, that layout defines where to hang the BTCams after which the calibration routine trues up the real —
and virtual — worlds by automatically adjusting each BTCam'’s position in the wysiwyg environment to their
precise real-world location.

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
publish, disseminate or use this information in public.



-

CAST %

BlackTrax =+~ ®® Page |19

Here is a sample BTCam layout that produces a complete coverage with only 6 BTCams for a 60 X 60 X
60 Space.

BACKSTAGE

BTCAM MOUNTED ON THE WALL

BTCAMS 1, 3 MOUNTED ONTRUSS

IMARY COVERAGE AREA

MAIN FLOOR SEATING

BTCAMS 4,5,6 MOUNTED ON BALCONY RAIL

BALCONY SEATING

Using wysiwyg or BTwyg to layer the intended coverage area or Space to be tracked by BT.

The BT Solution is completely scalable, and BT can be custom-designed to fit the needs, Space and
budgets of any customers.

BTBeacons 7 at the speed of light
Each BTBeacon has a unique ID so you can track each object and/or person discretely.

n Infra Red is emitted by the LED and then tracked in realtime by BTCams which deliver the 3D X, Y, Z
positional data to the BTServer

n users can choose either a single or trio LED which will operate as a single unit (single address) from
each BTBeacon

n  BTBeacons are portable and can be clipped to a belt or affixed to an object -- different configurations
to suit all needs

n inertia measurement unit (IMU) is in the BTBeacon’s base/battery pack

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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n atiny wireless radio in the BTBeacon transmits the additional packet for 6D -- roll, pitch, and yaw -- as
well as redundant 3D backup (useful should the LED become occluded) to the BTController

n  programmable command buttons on the BTBeacon for triggering cues/events, including recording 3D
Cue Paths

n battery included A replacements are available from CAST or other suppliers
n  l-year warranty on the BTBeacon base unit (not the LED or battery) is backed by CAST

n each BTBeacon is activated for and dedicated to a particular BTServer (and they will only work with
BTBeacons authorized to work with them) A however for Enterprise Users (multiple independent
BTSystems installed in more than one venue but owned by the same BTEU) the BTBeacons can be
activated to work on all their BTSystems

Scalable and adaptable, BT is the ubiquitous tracking solution

We've designed BT to be completely scalable, and it can be custom-designed to fit the needs, space and
budgets of any customers. Using wysiwyg or BTwyg, to layer the intended coverage area or space to be
tracked by BT, you can use the same file for your other creative work — saving you valuable time. Your
options are

n  short-range BTCam: 40ft x 40ft x 40ft (12m x 12m x 12m) — you can add up to 3 additional Zones
using same BTServer

n  mid-range BTCam: 100ft x 100ft x 100ft (30m x 30m x 30m) — you can add up to 3 additional Zones
using same BTServer

n  for long-range of Space >130ft x 130ft x 130ft, multiple BTSystems, multiple Zones, connection to
BlackBox or special situations, please contact CAST

The BT Solution is delivered in a kit which includes a dedicated single-purpose rack-mount server system
with visualisation (which can operate up to 4 separate but connected coverage Zones), BTCams, plus as
many BTBeacons as required. The BTServer can be installed anywhere convenient, like the lighting
control room, and comes complete with the BTwyg visualisation package already loaded. The operating
system is locked down.

Being completely scalable, BT is readily adaptable for a variety of tracking demands and environments,
from television studio setups to cutting-edge productions of any size; short-term, production, rental, tour
based or permanent installation; for small theatre venues, product demo rooms, studios, film, stage and
television productions of all sizes; expanded or multiple Zones for arena venues, outdoor sheds, major
special events. In addition of the tracking talent, use BTSystems for tracking motion of security personnel,
stagehands, vending personnel, and of course, the talent!

After setup, BTSystem runs itself. Just boot it up — if you are using an existing set up the assignment of
BTBeacons will be the same, otherwise for a new set up you will assign your BTBeacons as per need.

Advanced BTEU can adapt the cueing or make other production changes to the underlying BTwyg file, but
no one can access or alter how BT works. The BTSystem is locked down.
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GETTING THE MOST OUT OF BT MEANS LOGICAL UTILITY

The potential benefits of using BT to choreograph and control lights, audio and streaming video — even a
number of interactive technologies via the bi-directional BlackBox -- are immense. Reaping the benefits by
facilitating more creativity depends on the cueing flexibility and optimizing single or multiple relationships
between the BTBeacons and the technologies that lead to the dynamic positioning data.

How BT works with output clients \\

AW A

Firstly, remember that BT is unidirectional — it tracks and reports.

The key words: fixing relationships — patching BTBeacons to the
moving lights, audio and/or video or BlackBox — for one or many — a series
of production sequences. By patching the BTBeacon (the cause) to the
(dependent) technology or technologies, as you choose, you are directing the
delivery of a positional data stream from a particular BTBeacon to a particular
[group of] user. You can check whether you patched the intended relationship
correctly using BT’s visualization. (It won’t let you patch an error. For example,
the same moving light obviously cannot track more one BTBeacon at a time.)

Each time you create or change a relationship you are essentially creating a
new “patch/cue template”. Each unique “patch/cue template” is

called a Chapter. If you are using BT, then you need at least e
one Chapter to run an entire show. BT only talks to pan, tilt, %3
course/fine, zoom and iris of moving lights. All other functions are

controlled via the console. In other words, BT will never turn off the lights

— you’ll never go dark, or shut down the audio, or cut the media server.

All Chapters are built/patched, reside and are managed in BT. They are

essentially subfiles saved with the project file in BT and can be triggered externally one of 3 ways: you can
use one of the buttons on the BTBeacons, use a change command in the BT [screen] using the mouse, or
you can assign a cue using a DMX channel.

6. BT WILL PAY FOR ITSELF!

Based on our market research, including long discussions with eager customers, we know the BT
package, as outlined, solves a problem for which you are prepared to pay; in addition, it enhances
creativity for which you are also prepared to pay.

Primarily because

n  strong and logical value proposition

n  price-point A as a creative enhancement for production, it adds a whole lot of WOW, creative
possibility and control

n  cost savings — reducing manpower, shorter rehearsal times, faster set ups (especially for
travelling shows and busy studios and stages), energy savings

© Jan 2012 -- This document is strictly proprietary and is deemed to be Confidential Information. You can not copy, distribute, share, or in any way
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n  simplified calibration of moving lights makes a task that can take days take less than an hour —
obviously saving much time but the quicker setup also makes the Space more adaptable and
useable for more productions

n using 3D Cue Paths, which use BTBeacons, means creative sequences can be cued in advance
during setup by production personnel

n  designed for simplicity, convenience & performance
n  customized and adaptive installation layout

n reliable, fast and very accurate

n  versatile, flexible, scalable and adaptable

n  vertically integrated with wysiwyg

n  has the CAST pedigree

n  itjust makes sense

and because
n  front-end hardware/software technology is supplied by CAST A you know you can rely on us
n BTis also a client to CAST'’s BlackBox — talk about vertical integration for power!

n  on the outbound side, BT delivers unidirectional, streaming positional data to the control systems for
lighting, sound and media servers A CAST has a long history of integrating and interfacing with many
technologies via our extensive developer program, connecting to more than 50 manufacturers

n BT will have its own developer kit along the same lines, emphasizing the same universality guideline

WHO MIGHT USE BLACKTRAX?

Basically, anyone who needs or understands the enhancement to their Space or production achieved by
tracking the position/pose of a person (performer, singer, actor, pastor, speaker, etc.) or object and share
this information with up to 3 other production technologies/systems/clients, instantly and intuitively,
understands what BT brings to the table.

n  Fixed installs

stages

theatres, live concerts and performances; Opera & ballet
TV studios, sound stages

theme parks

mega churches

hotels, convention centres and banquet halls

internal corporate broadcast and meeting centres

AV companies

<K<K <K<KKKLK KL

n  Rental & travelling shows
V  stage rental companies
V  travelling shows
V  hotel ballrooms, banquet halls, corporate meetings (may be fixed in the room but rented by
occasion)
V  festivals, fairs, special events, product launches, campaigns, & tradeshows
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V  rental studio/sound stage for entertainment productions (video, film, television, radio)

V  BTPS rental for special short-duration or one-off entertainment productions (video, film, television,
radio)

V AV companies

n  Productions
V  entertainment productions (video, film, television, radio)
V  production teams — 3D cue paths and 3D audio using BTBeacon
V  large special events

8. KEY PRINCIPLES THAT GIVE YOU CONFIDENCE

n  As explained above, whatever you affix a BTBeacon to will be tracked inside the designated Space.
However, the “author” of the Space and the “author” using wysiwyg to plot the production/show is
responsible for what happens in the Space.

n  The GUI, operating instructions, and all paperwork supplied by CAST will be written in English.

n  Evenin the unlikely event that BT should fail, only the Chapter being executed at the time will cease to
send the streaming positional data that will change the focus of the output devises. However, ON/OFF
and creative cues, which reside at the lighting console, are unaffected so the out-client technology
continues to operate. Nothing goes dark except by command executed at the lighting console.
Accordingly, an important barrier to acceptance is removed if potential customers understand BT is
not show-critical.

n  The BTSystem will include one BTwyg version.
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n  CAST’s nonpartisan policy of being able to connect to other technologies is one of its important
features of wysiwyg and BTwyg. On the outbound side, BT delivers unidirectional, streaming positional
data to the control systems for lighting, audio, media servers as well as BlackBox. Accordingly, those
receiving technologies (we call it the Output Client) will need to connect to BT and be able to process
the incoming data. In fact, these interfaces must occur at the wysiwyg level and would be handled
through our extensive developer program which connects to more than 50 manufacturers and their
equipment already. BT welcomes and will provide a Registered wysiwyg Developer kit for any

technology or manufacturer that wants to work with it.

9. CHOOSE YOUR BT SYSTEM

Cameras
coverage

Maximum space
(Imperial/metric)

BTCam — type/power

BTCam — resolution

BTCam — calibration

BTCam — interchangeable
lenses

BTCam — interchangeable
lenses

Min/max # of cameras

Mini hubs / powered
switches

Wiring, connectors,
etc. (the kit)

Expandable for
larger space

Maximum # of Beacons
per System

" Short Range

3D

40ftX40ftx40ft /
12mX12mX12m

USB2.0/USB 2.0
powered

Low Resolution Capture

1 BTCam calibration wand
and ground plane included

3 choices - narrow,
medium, wide

3 choices - narrow,
medium, wide

4/24
Up to 4 for up to 24
cameras

TBD on installation

Yes
by adding more BTCams
and/or another system

4

'Medium Range

100ftX100ftX100ft /
30mX30mX 30m

Ethernet / Ethernet
(POE) powered

High Resolution Capture

1 BTCam calibration wand
and ground plane, included

lens choices narrow,
medium, wide (custom lens
may be possible)

lens choices narrow,

medium, wide (custom lens
may be possible)

6/48

Up to 7 for up to 48
cameras

TBD on installation
Yes
by adding more BTCams

and/or another system

12

"i;ong"ange

6D

Contact CAST

Ethernet / Ethernet
(POE) powered

High Resolution Capture

1 BTCam calibration wand
and ground plane, included

lens choices narrow,
medium, wide (custom
lens may be possible)

lens choices narrow,

medium, wide (custom
lens may be possible)

6/48

Up to 7 for up to 48
cameras

TBD on installation

Yes
by adding more BTCams
and/or another system

contact CAST

publish, disseminate or use this information in public.
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10. CAST60S OBLI GATTONGU?

n  supply BT System that works better than promised
n  supply BTwyg software that is fully functional and equals the same high standards
n  EULA which governs use of BTwyg

n  deliver same Membership Benefits for properly registered BTwyg EUs including access to BlackTrax
user information, reference and technical notes via CAST’s BlackTrax website

n  software releases in concert with the Release program for all wysiwyg software
n  warranty on all hardware; same business day turnaround

n user information, reference, technical notes, release notes and full accesstowy s i wMegnbess
ONLY Area

BLACKTRAX

11. HOW DO I GET MORE INFORMATION?

Simply contact CAST!

CAST CONTACT INFORMATION

V  www.cast-BlackTrax.com

V  Reza Shokraie, Business Development, rshokraie@cast-BlackTrax.com

V  Tel +1 416.597.2278 ext 240 or +1 877.989.2278 Fax +1 416.597.9594
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