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Museums, Aquariums & Zoos, Universities, Fortune 500 Companies, Libraries, Sports Arenas

(A small subset of installations/clients)

Arizona Science Center

New England Aquarium

Tufts University

Farmington Library

Spirit of Ford

Boston Children’s Museum

COSI Columbus

AstraZeneca Pharmaceuticals

Museum of Science, Boston
W5-WhoWhatWhereWhenWhy, Ireland
Huffman Prairie Flying Field Interpretive Center
National Maritime Museum, UK

The EcoTarium

Bradbury Science Museum

National Mississippi River Museum & Aquarium
ERBE Elektromedizin GmbH

Monterey Bay Aquarium

America West Arena

The Newseum

Agrium / Pacific Group Display

National Atomic Museum

California Science Center

Space Science Institute

MIT

Caterpillar, Inc.

MOSI - Museum of Science and Industry
Children’s Discovery Museum

National Great Rivers Museum

Indiana State Museum

Maryland Science Center

Health Exploration Station

Nevada Test Site Historical Foundation
OMSI - Oregon Museum of Science and Industry
New York Hall of Science

Richland Academy

North Carolina Museum of Life and Science
Montshire Museum of Science

Clifford Wagner Science Interactives
Science World, Quebec

The Ironbridge Gorge Museums, UK
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User Interface Is Self-Explanatory

From 10 year-old video game aces, to 70 year-old retired ballet
dancers, users understand what to do with virtually no written
directions.

This is in stark contrast to many, indeed most, other
technologies.

Highly Engaging Experience

It is not uncommon for clients, prior to experiencing the
FG & SB system themselves and seeing their audience’s delight,
to assume its ability to engage and stimulate is comparable
to conventional touchscreen kiosks or button-activated DVD
loops.

This view is understandable, but wrong.

Regardless of the subject matter, navigating touchscreen menus
or pressing buttons to start video clips are not particularly
engaging tasks. In stark contrast, dynamically examining the
world through a lens of expanded or contracted time that you
control, is mesmerizing.

Using the FG & SB technology is more like exploring a clear
night sky with a telescope, than it is like using a conventional
video display. It has that level of magic.

The experience is particularly wonderful and immersive when
exploring dynamic processes, point-of-view journeys, and other
richly complex visual imagery.

Visitors Connect Directly To Subject Matter

The software optimizations and physical design of FG & SB
exhibits combine to:

¢ Make visitors feel they control the action in the scene.

¢ Make the technology fade into the background, and put the
visitor directly in contact with the subject matter.

¢ Transform the visitor-video interaction from a passive
viewing experience into a “visual laboratory”, in which the
user can focus on elements of most interest to them, notice
behaviors and make connections, and in general, act as an
engaged scientist and explorer.

“It is very intuitive. It’s easy to use. The
experience is unique and compelling.”

Stephen Brand, Spirit of Ford Museum,
Ford Motor Company

“The [FG & SB] functioning is immediately
clear and captivating to a group of 7 year
olds, yet it allows the careful, detailed
examination of animal behavior that
engages the interest of professionally trained
biologists|[...].”

Alexander Goldowsky, Director of
Programs and Exhibits, EcoTarium

“To say the [FG & SB] is a hit is an
understatement! The children (and adults)
love it. Itis in constant use.”

Beverly Papai, Director, Farmington
Community Library

“Needless to say, our [FG & SB] station is

one of the most popular attractions on our
Nuclear Weapons Exhibit and is still running
trouble free.”

Omar Juveland, Lead Designer, the
Bradbury Science Museum, Los Alamos
National Laboratory

All staff who have played on it so far finds it
really cool. One person said this is the best
exhibit we have in our new batch! It truly is a
great product. So intuitive and easy to use.

Dave Conley, VP of Exhibits, MOSI
(Museum of Science & Industry)

“The TechnoFrolics ... [FG & SB] enables a
distinctly personal approach for visitors,
offering them a completely new way of
experiencing an underwater habitat. The
interactive format introduces visitors to
aquatic life on an individual level. [...]




Key features that support this visitor experience are:

¢ The extremely high-level of temporal perusal smoothness
and image quality.

¢ The imperceptible latency (time delay) between dial
movement and scene evolution, providing the experience
of instant, continuous control over the flow of content. For
High-Def (HD) and live capture in particular, we are aware of
nothing comparable.

¢ The enormous “dynamic range” in the temporal domain,
allowing exploration of content at virtually any speed - from
stop-frame to over 1,000,000 times the normal rate.

¢ The vast amounts of content - up to hundreds of hours
and tens of terabytes - that can be stored and smoothly
explored.

Extraordinary Reliability

TechnoFrolics’ FG & SB system has a proven track record of
outstanding dependability. The visitor interface is extremely
rugged, with the dials lasting for years with no service required.
And the software (the more complex element, and the large
majority of the system’s development effort and value) is
similarly robust. With over 100 installations in the field dating
back to 1999, we can state this as a fact.

We are committed to ensuring that when visitors come to
your museum, they are engaged, delighted and educated, not
frustrated and disappointed by an “Out of Service” sign.

Unmatched Warranty & Post-Sales Support

In our typical project scenarios, we are the point of contact
for any FG & SB support issues indefinitely into the future. In
addition to our generous 5 year parts and labor warranty, we
typically archive all FG & SB content at TechnoFrolics for the
duration of the warranty period.

In this way, if a client experiences a problem, even years after
initial installation, they can call us and we are able to get them
up and running quickly.

TechnoFrolics has been in business since 1988, and has a
commitment to support its technologies well into the future.

1 The unique temporal smoothness results from several patented
software optimizations in the code.

We found that the [system] boasts an
average visitor dwell time of over two
minutes, which is remarkably high even in
the competitive realm of interactives. [...]

The technology never interferes with the
visitors” exploration but only enhances it.
[... the FG & SB] makes visible things that
even a diver cannot see while in the water.

I can’timagine a better method [...] to
capture our audience’s interest in learning
about the importance of the world’s water
resources.”

Jerry R. Schubel, Ph.D., President
Emeritus, New England Aquarium

“I'm happy to report that your [FG & SB]
exhibits are the ONLY kiosks that | have not
had to reinstall/rebuild do any maintenance
on and | regularly cite them as examples for
how things here should work.”

Phillip Manget, Exhibits Department,
New York Hall of Science

“It's a testament to the engineering of the
[FG & SB] that it is one of the few technology
components at the Aquarium that seems

to keep working flawlessly with little
maintenance.”

Billy Spitzer, VP Programs & Exhibits,
New England Aquarium

“[... the FG & SB] device is extremely rugged
(we have hundreds of digital, multimedia
displays here and 1.7 million visitors a year,
to put that evaluation in perspective) ...”

Doug Smith, Senior Exhibit Planner,
Museum of Science, Boston

“My compliments on your bullet-proof




Inviting “Attract” Mode Draws Visitors

The system offers an intuitive and engaging “Attract” mode
(what the system does when no one is touching the dial to
encourage exploration), formed by traversing an inviting
temporal path through perusable video content.

The instant visitors grab the dial, they are in control of the video
at the exact spot where they saw the item that caught their
interest.

TechnoFrolics offers creation of this Attract mode as part of its
standard provided services.

Powerful Lecture Tool

In presentation contexts, the FG & SB offers uniquely precise
and fluid control?. Specifically, speakers can:

¢ Move through video footage at dynamically changing rates,
adjusting to the complexity of the presentation material
and audience comprehension, rather than being forced to
keep pace with a fixed, and frequently inappropriate, rate.

¢ Fluidly and instantly locate relevant sequences from within
hours of video when responding to audience questions and
areas of interest.

¢ Seamlessly integrate video and slides with no interruption.

¢ Return to a table of contents at any point with the press of
a button.

Real-Time Capture: Spin Into History

The FG & SB system can handle streaming real-time-capture in
addition to pre-produced content.

Hours (@ 30fps) to years (in time-lapse) into the past is
continuously made available to visitors for immediate smooth
perusal.?

Deinterlacing of video footage is done on-the-fly, such that
feeds from standard interlaced cameras and cable feeds (live

sports broadcast, medical procedure video, etc.) may be used.

High-speed and HD options are available.

2 Dramatically better for video than alternatives such as PowerPoint.
3 Note that this is not possible with, for example, technologies such
as TiVO or other Digital Video Recorders (DVRs) of which we are
aware.

product. Your [FG & SBs] run, without a
hitch, for years!"

Mark Webber, Universal Services
Associates

“The [FG & SB]’s ease of use and unpatralleled
scrolling ability dramatically improved the
quality of the doctors’ live presentations on
the exhibit floor.”

Charles Read, Creative Director, MJM
Creative Services, Inc., New York City,
commenting on endoscopic video

case study presentations by their
pharmaceutical client at DDW and ACG
Gastroenterology Conferences.

“The audience stood transfixed gazing at the
screen as they were able to watch footage of
actual medical cases speed before their eyes
or hold in place so they could study them
more closely.”

Helen von Erck, Marketing/Tradeshow
Administrator, ERBE Elektromedizin
GmbH

“The real-time [FG & SB] is one of those rare
exhibits that captures visitors for extended
periods. Many times | have walked past

the spinner and seen a family enjoying it,
exploring the daily movements of starfish,
snails, and other tank creatures. When I'm
returning from my errand 5-10 minutes later,
they are still there. We normally measure
exhibit dwell time in seconds, not minutes! “

Alexander Goldowsky, Director of
Programs and Exhibits, EcoTarium




Displays can include time tickers that show exactly when events
occurred.

Clients can specify daily periods of capture, automatic capture-
disabling during periods of darkness, etc.

(For more information, please visit
www.technofrolics.com/SpinBrowser/realtime.)

Easy To Configure & Customize

TechnoFrolics’ system can be customized in various ways
including:

Functionality / Software

¢

Adjusting the rate of dial perusal through content, where
such things as low speed progression rate, high speed
exponential progression rate, speed caps, and more, are all
easily changeable.

Graphic overlays may optionally pop into view based upon
whether the dial is being turned or not.

Audio tracks may selectively play when the visitor is viewing
certain content areas.

A table of contents may be added to allow users to select
from a set of available video clips.

With code changes, virtually any customization can be
achieved.

Physical Embodiment / Hardware

¢

The system may be designed as a stand-alone kiosk, flush-
mounted into a wall, or composed of podium-mounted dial
with imagery projected onto a floor, wall, or ceiling.

The PC can range from a rackmount server to lightweight
laptop.

The display can be a flat-panel screen or projector.

The dial can be large and rugged for museum & tradeshow
use, or small and lightweight for portable applications.

Buttons, and exotic custom-designed users interfaces, may
be used to provide additional or unique functionality.

(A complete feature list is available in Appendix B.)

The ability to adjust the dial progression
rate is particularly critical in situations
where video content is of substantial
length, and/or includes processes of vastly
differing time scales.

We encourage you to zoom-in on the
client thumbnail photos at the beginning
of this document, in order to get ideas for
different installation options.

As part of an NSF (National Science
Foundation) grant, we prototyped a
system where, via a pressure-sensing drum
pad, deaf individuals could “play” the
blooming of a rose like a visual analog of a
musical instrument.

More recently, we constructed an
interactive skating exhibit whereby foot
motions breaking laser beams, and realistic
virtual physics, allows visitors to experience
some of what it is like to be a professional
hockey player.




Dedication, Innovation & Design Assistance

As the inventor of and patent holder on the technology, we are
constantly improving and enhancing our trademarked FG & SB
system.

And as a group, we are both fun and responsible, and support
our technology 100% pre and post sale. As one element of
this, we offer design and content suggestions throughout the
project (we are experts in FG & SB video production), whether
we are the producers of such content or not.

Going further, in cases where we are not the producers, it is
frequent that we loan a fully functioning laptop-based system
to the group thatis, in order to help and inform their production
work.

Competitive Advantages

The majority of institutions and individuals familiar with the
FG & SB system (comprised of software, hardware, and services),
consider it to be an excellent value at the price.

Nevertheless, occasionally a project will evolve where a decision
is made to attempt to recreate independently a subset of
FG & SB functionality, sometimes using 3rd party components
with little or no prior full-system testing* in museum or similar
high-use environment.

Quite separate from potential patent infringement issues,
and hopefully avoiding the appearance of overly self-serving
promotion, we would like to note that past real-world examples
(see sidebar) indicate this route presents significant risk of
subpar visitor experiences, unreliable exhibit functioning, and
increased cost in the long run.

4 Asone important example, unless the user interface and nearby
components have been designed for, and repeatedly tested with,
high voltage static discharges similar to what visitors will generate
(as all TechnoFrolics-provided components are), the chance of
reliable exhibit functioning is low.

“TechnofFrolics is a highly reliable production
group. David and company are both
technically proficient and aesthetically
sensitive, a rare combination. They pay
attention to fine details and ask the right
questions. They deliver on time and on
budget.”

Doug Smith, Senior Exhibit Planner,
Boston Museum of Science

“TechnoFrolics’ crew was delightfully easy to
work with and thoroughly knowledgeable
not only about their product but about the
world of IT in general.”

Helen von Erck, Marketing/Tradeshow
Administrator, ERBE Elektromedizin
GmbH

“David Durlach is, by far, one of the most
dedicated and inventive people with whom
we have had the pleasure of working. His
devotion to reaching people of all ages,
genders and cultures through the integration
of science, art and personal experience is
rare and welcome indeed. Science centers,
children’s museums and other informal
learning centers are crying out for innovative
exhibitry that reaches a broad audience,

and David'’s philosophy and work fit this bill
perfectly.”

Sharon Rupe, Senior Project Manager,
Hands On! Inc.

“Using the ‘ABC’ product confirmed my
preference for the [FG & SB] technology.

(Upon request, TechnoFrolics will be happy to
identify product ‘ABC’, and provide the name
of the multimedia producer quoted below. We
omitted these items in this public document
simply out of discretion.)

The ‘ABC” wheel feels cheesy and not positive
(the impact on the video progression seems
tenuous). One unit has broken after less
than 4 months of museum use. The biggest




We have learned from experience that in such circumstances:

¢ Too often the client, specifying designer, and/or AV/
fabricator, did not have sufficient information up front to
properly assess their options and evaluate true costs. (In
particular, we wish to note that Flash provides nowhere
near either the performance, or features, the FG software
provides.)

¢ One or more parties were under destructively-intense
financial pressure to cut short-term costs, even at the
expense of visitor experience, exhibit reliability, and long-
term costs. (On bidding intermediaries, this pressure can be
particularly severe.)

In response to the above, we have done several things:

¢ Prepared this document to help explain key issues and
describe our system’s strengths, advantages, and value.

¢ Increased the flexibility of our offerings in terms of how
much we provide vs. what is provided by others, in order
to better address the differing needs (both financial and
functional) of various groups such as: end-clients, designers,
multimedia/video producers, fabricators, AV firms.

¢ Made a commitment to help and support our colleagues,
partners, and clients through all stages of the specification
and production process, through both advice and free loan
of demo units.

Applications Summary

¢ Museum, aquarium, zoo

Lecture and presentation (education; sales)
Medical procedure capture & review
Factory automation analysis and QA

* & o o

Virtual tours & wayfinding

drawback is that they’re not exponential
in fast forward mode. When you look at
(say) time-lapse of building construction,
you're stuck at a very low rate. It gets
monotonous...”

A multimedia producer and repeat

FG & SB user/specifier, commenting on
a museum exhibit where, against strong
recommendations by the designer to
use TechnoFrolics’ system, a jury-rigged
industrial DVD player was used instead.

In another instance, a local
entertainment destination franchise
owner employed a similar system,

and operation was so below FG & SB
quality (with which corporate was
familiar, having used it in the past), that
corporate pulled it off the floor.

Technical training (assembly; repair)

Security and reconnaissance

Research and engineering (hard/soft sciences)
Information archive access and perusal

® & & o o

Performance and lobby art

For more information on TechnoFrolics’ FG & SB video explorer, please contact us. And if you would like
a demo unit to experience live, 100% free of charge or obligation and something we strongly encourage,
please let us know. We are confident that your experience will exceed your expectations!

“The [FG & SB] has been great fun for our office. ... | also brought it home for my 6 yr old son to try out! He loved it!” Brian
Burgess, Lex Parker Design Consultants, Ontario

“I made the ‘mistake’ of setting up your demo just outside my office. Due to its popularity, there was a constant flow of
people coming by to play and chat - it made my getting any work done a nightmare! Seriously though, thanks much for
sending the demo - it has been invaluable in helping our group brainstorm about potential applications to our projects.”
Steve Bergeron, Director of Production, Aspen Marketing Services

“It’s fun. It works. | love it. Very elegant.” Don Weinreich, Polshek Partnership Architects, New York City

(For additional info on the touring unit, and booking a visit to your location, please see www.technofrolics.com/touringspin.)



Appendix A: For Aquariums, Zoos, and Botanic Gardens

How does the FG & SB video explorer enhance a visitor’'s knowledge and enjoyment
of nature?

Springboarding off visitor experiences with live animals and walks through nature, the FG & SB system offers
additional understanding and intimate views of the environment, very difficult to get by other means.

Sometimes this unique view comes from expanding or compressing time, and sometimes from expanding
or compressing space. In either case, the technology allows visitors, in a simple and intuitive manner, to take
unique journeys that result in continuous new discovery.

Specifically, the FG & SB is ideal in situations where:

1.  Animal or plant motion is too slow to be fully perceived under normal viewing conditions - e.g., sea
stars and snails moving and feeding, animals maturing (baby-to-adult, caterpillar-to-butterfly), vines
growing, flowers blooming, etc.

2. Animal or plant motion is too fast to be fully perceived under normal viewing conditions - e.g., archer
fish spraying their prey, a chameleon’s tongue grabbing an insect, a bunchberry dogwood flower
opening’, etc.

3 Animal motion is too complex to be fully perceived under normal viewing conditions - e.g., direction
changes in schooling fish, a centipede walking, worker bees communicating with their queen, etc.

4. Animals are too big for standard tanks, or vegetation too big for transplanting - e.g., a sperm whale,
giant redwood, etc.

5. ltis desired to show rare events - e.g., a seal giving birth, a snake eating or shedding its skin, 17 year
Cicadas, a bird mating dance, etc.

6. Itis desired to allow visitors to take interactive tours of animals’ and plants’ natural habitat - e.g., a
10 hour uncut shot from a jeep traversing the Serengeti Desert, from a submarine navigating the Great

Barrier Reef, walking along the trails of a nature preserve or botanic garden, etc.

7.  Images of animals or plants are not otherwise available - due to their cost, rarity, limited aquarium/
zoo/garden space, vast archived quantity, etc.

8. Itis desired to add educational text or audio annotations to animal and plant images.

9. ltis desired to make areas of your facility available to the physically handicapped, that would be
otherwise inaccessible.

5 This occurs in just a couple of milliseconds! Appendix A - |



Appendix B: Technical Features List, 1/15/2011

(Note that this 5 page list duplicates some previous content, but is much more extensive. Its intended audience is the technically-
oriented exhibit designer/producer.)

I.

7.

Unparalleled fluidity and fine control, from stop frame to millions of times the normal rate, based on
user-controlled motion through video content, both Standard Def (SD) and High Def (HD), created from
shot video and/or high-res stills. (The unique temporal smoothness results from software optimizations
including multi-threaded, multi-core parallel operation, synchronization to display screen refresh scans,
and more.)

Capable of handling video content up to terabytes in size - think weeks of SD at 30fps, or years of
time-lapse in HD.

Uses standard format QuickTime movies as input, so video production may be accomplished using
virtually all standard production tools.

Perusal of either pre-produced content, live capture video streams right up to the present moment,
or both. (For live capture, sources may be any mixture of analog, LAN/GigE, Camera Link, HTTP URL,
folder of JPEGs, etc.)

Attract mode that is entered after N configurable seconds of user inactivity, designed to grab the
attention of passersby. This Attract mode is composed of either:

e (Recommended) A temporal path through perusable video content, where the instant the user grabs the dial,
they are in control at the scene exactly at the point that caught their eye.

e A separate movie or still that vanishes the moment the user grabs the dial.

Completely configurable relationship between dial motion and movement through video including
setting:
e The linear “gear ratio” between dial movement in degrees and frame advance.

e Two independent thresholds, in both dial velocity and rotation, at which movement becomes exponential
(required for quickly traversing large amounts of video content while still providing fine control at the slow
end).

e Velocity cap on video traversal speed, independently settable on a movie-by-movie basis (to prevent users
from inadvertently “flying through” short sequences that may be adjacent to long ones).

Additional inputs and outputs (the latter for button illumination lights, or other more exotic content
section highlighters) where:

e Button presses can deposit a user at a certain place, begin playing the video with audio from the current
location, enable/disable text overlays, etc.

e Lights can be turned off/on based on where one is in the movie sequence, whether a button has been
depressed, etc.

e RFID-based cuing, whereby visitor object placement can cue specific behaviors and content clips.
e Custom sensor inputs, with associated custom virtual physics. Examples include:

¢ Avirtual point-of-view skating experiences with realistic acceleration, ice friction, etc. (An actual produced
exhibit).

0 An interactive science-artwork, where the higher the frequency of sounds sung to it, the faster the motion

Appendix B - |



(Technical Features List, Continued)

8.

10.

1.

12.

13.

14.

15.

through a point-of-view tour of the streets of Vienna. (A readily do-able concept.)

Graphic and text overlays, whose appearance is based on:

Location within a movie.
Whether in Scroll, Attract, or Play modes.
Button presses.

Length of time visitor dwells within a certain section of content. (So for example, the longer a user stays
exploring a given section, the more supporting annotations they receive.)

Velocity of dial.

Minimum visibility time.

Optional audio:

As overlay: In this mode, an audio annotation clip plays once, or looping, when the user enters a certain
section of the video content. (See above for options as to when audio starts, stops, etc.)

In synchro-lock: In this mode, audio and video play together at either the normal rate (like a conventional
presentation), or at various configurable multiples faster or slower than normal. Play may be set to occur
upon a button press or after a timeout period of no dial motion.

Configurable on-screen digital clock showing frame capture time (relevant to live capture installations).

Configurable on-screen progress bar, including dynamic alpha blending onto live capture.

Flexible scripting language to allow for complex functionality.

Control of multiple screens with a single dial, such that different but related content may be perused
in dead-on frame lock (e.g., a point-of-view journey, filmed left, right, and center). Or have completely
separate visitor stations, each with their own dial and unique content, running off a single PC. As of Q4,
2010, three 720p HD screens, each with their own content, controlled by 1, 2, or 3 dials, may be run off a
single multi-core PC.

Sophisticated hardware assessment tools and ongoing system monitoring including:

Creation of log files at each run instance, containing detailed system information, date and time, errors (if
any), etc.

Automatic emails to key client and TechnoFrolics staff in the event of a system error. (In the rare event there
is a problem, often we are alerted, and have fixed things via remote logon, before you the client is even aware
thereis anissue.)

Ability to reboot the computer on error, nightly to “clean up”the OS, etc.

Timinglogs to allow assessing speed of computer hardware, separated into computation, disk access,graphics
card memory transfer speed, etc.

Automated integrity checks of streaming capture data files, hard disk file structure, and more.

For live, streaming capture:

Think a year’s worth of HD weather outside a building up to the present moment, 24 hours in the life
of a starfish, high-speed live capture of water droplets, procedure-based medical education, etc.

Appendix B - 2



(Technical Features List, Continued)

e AT CAPTURE TIME:

0
0

Sophisticated, configurable, automatic exposure settings.

Streaming capture and review of multiple time-locked HD video streams. (Of particular importance
within the medical field where, for example, optical endoscope data is often supplemented by ultrasound
and other related imagery.)

¢ Capture of audio synchronized to video.

User configurable scripts to select what days, and time of day, capture to disk occurs. The system includes
calculation of sunrise and sunset, based on the exhibit’s latitude & longitude, and the current date, so daily
capture start and stop times can be relative to sunrise/sunset.

Ability to capture at multiple frame rates. For example, in time-lapse installations, it is straightforward
to have the last 24 hours captured at 1fps (to allow, for example, seeing birds in flight and smooth cloud
motion), and the previous year at 1/10fps (to allow for sane disk storage requirements).

Ability to perform “Cluster Capture”. Historically, time-lapse has been shot by taking 1 frame
every periodic interval of time - once per minute, once per day, etc. For subjects in which there is
no fast motion - such as a flower blooming - this is fine. However, there are many scenes where
interesting evolution is occurring on multiple time scales. Examples include tides in the ocean over
12 hours (where the motion of waves, sea birds, and the like, is occurring relatively quickly), building
construction over years (where the pounding in of pipes, motions of cranes and backhoes, and the
like, are similarly occurring relatively quickly), the maturation of a young chick over weeks, etc. In all
these multi-timescale cases, conventional time-lapse loses dramatic amounts of real-time information
and is frustrating because of this, as well as being annoyingly jerky. And of course it is not practical
to simply film the sequence continuously over weeks or years at 30fps, both because it would take
untold numbers of hard drives, and because no one would watch it (at least not running in real-time).

Cluster Captured content, presented on the FG & SB, dramatically improves this situation. With this
technique, footage is captured at real-time at 30fps for X minutes (say 1/2 minute), then capture pauses for
Y minutes (say 30 minutes), and then the cycle repeats. In this way, with the exception of the occasional
periodic “jerks” at Y+X minutes, the user experiences smooth, full frame rate control when turning the dial
slowly and thus can readily explore the relatively quicker motions. However, when turning the dial fast, the
experience is just like with conventional time-lapse. You thus have the best of both worlds.

Automatic darkness detection, and automatic scene stillness detection, which can be used to disable
capture when nothing of interest is happening.

e AT DISPLAY TIME:

0

Reversible brightness, contrast, and contrast-offset adjustments, that are applied at image display
time based on the time of day. (In this way, one can capture continuously into the beginning of darkness
in a manner that minimizes image graininess, as well as reversibly tweak parameters to find best-quality
screen settings.)

The ability, dynamically and reversibly, to choose how much of the day to show the user. In other words,
adjustment of how deep to go into sunset and sunrise without destroying previously captured data.

Ability to quickly and reversibly exclude any section of captured content (for example, if a visitor moons
the camera :-).

Several options for on-the-fly deinterlacing.

¢ Chroma-keying and difference-keying. In addition to conventional chroma-keying, the system allows

taking a “snapshot” of the background, and keying out the foreground based on a difference engine. In
this way, the difficulty of uniformly lighting background color mattes in museum environments vanishes,

Appendix B - 3



(Technical Features List, Continued)

as unevenly lit screens work just as well as evenly lit ones.

0 Camera sensor “bad”/"hot” pixel removal from image. (All camera sensors have“bad”or “hot” pixels that
result from physical defects. This feature detects them, and replaces them with surrounding “good” pixels,
dramatically increasing image quality in low-light situations.)

¢ Changing which video feed’s content is in view (for multiple camera/image-stream installations).

RGB histograms stored with each captured frame and (optionally) overlaid onto the screen to assist in setting
camera exposure.

Automated, redundant backup system capable of handling terabytes of data, and designed specifically for
museums and other similar environments. (Critical in, for example, extended weather capture installations,
where losing a year’s worth of captured data is not an option.)

Able to save to RAM (for ultra-high data rate high speed cameras) or to disk (for more “conventional” capture
situations).

Time and date of capture stored with each video frame and visible during later visitor review.

Ability to export any section of captured content to a standard format Quicktime movie, at original or
decimated frame rate.

16. Miscellaneous:

Recognizing touch screen events and responding.
Configurable graphic Table of Contents.

Segmentation of video content: Content may be configured as one long seamless loop (what we generally
recommend), or divided up into several logical, self-contained sections accessed by, for example, button
presses.

17. More research oriented and/or exotic:

See www.temporalinnovations.com, for information regarding high speed data filtering, and time
progression via mathematical functions, applicable to both research and exhibit contexts. Examples
include:

0 Viewing (say) bird behavior only at times N visitor-settable milliseconds before or after a warning
screech, where each screech is possibly hours apart.

0 Seeing only sunsets, or only days less than 0 DegC, in a year's worth of HD weather capture.

0 Virtual strobing, such that users can choose a strobe frequency with which to examine phenomena, and
then use the dial to move through those strobe-selected frames.

0 Observing a filmed clock hand, with time run sinusoidally, where the motion then immediately and
unmistakably looks like a pendulum in a gravitational field.

0 Filming marbles being placed uniformly into a glass bowl, and then running time first linearly, then
exponentially, portraying the extraordinarily rapid growth of bacteria, human population, depletion of
natural resources, etc.

0 Watching child/teacher behaviors in a classroom only at those times where there is a peak in the
synchronized recorded audio (i.e., at times of an “outburst” :-).
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(Technical Features List, Continued)

Available Upon Request
1. Movie progress determined by sensor input of sound, light, temperature, etc. For example,
imagine an interactive science-artwork, where the higher the frequency of sounds sung to it, the faster

the motion through a point-of-view tour of the streets of Vienna.

2. Collecting statistical information on user dwell time, sorted by movie content area, in order to assess
audience interests.

3.  Audio pitch change as a function of perusal speed.

4. Virtual capture devices composed of client-filled folders of still images, where system automatically
generates a user-settable-duration cross-dissolve between images.

Appendix B covers only a fraction of the features of our FrameGlide video
explorer with Spin Browser dial. Please contact us for further information.

(And for research and other data-filtering needs, please be sure to check out
www.temporalinnovations.com.)

(GUI Screen Captures, Example Configuration Files,and Sample Scripts
follow in Appendix C.)
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Appendix C: Config Files, GUI Screen Caps, and Scripts 6/9/12

(Example Tracklist.txt configuration file.)

DEFAULTS

ENCODERSENSITIVITY 9

ENCODEREXPBASE1 1.0015

ENCODEREXPPOSTHRESHOLD1 180

ENCODEREXPVELTHRESHOLD1 180

ENCODEREXPBASE2 1.0022

ENCODEREXPPOSTHRESHOLD2 360

ENCODEREXPVELTHRESHOLD2 720

ENCODERVELCAP 400000

FRAMERATE 30

LOOPSCROLLING 1

LATCHONENTRY 1

CROSSDISSOLVEDURATION 500

SMOOTHPLAYBACK 1

; Encoder sensitivity in milliseconds of track time per degree of encoder movement.

; Exponential base 1.

; Exponential position threshold 1 in degrees.

; Exponential velocity threshold 1 in degrees per second of real time.

; Exponential base 2.

; Exponential position threshold 2 in degrees.

; Exponential velocity threshold 2 in degrees per second of real time.

;Velocity cap in milliseconds of track time per second of real time.

; Framerate of video - overrides internal file settings. -1 to lock to synchronized audio track.
; Make video a seamless loop (0 or 1).

; Don't fly through short movies (0 or 1).

;When switching to this track from another track, the duration in milliseconds of cross dissolve.

;If 1, frames are never skipped during playback, however the playback frame rate may be lower than

the specified frame rate when the content data rate is high. If 0, the playback frame rate matches the specified frame rate, however frames
may be skipped when the content data rate is high.

PLAYMODE stop ; Determines playback behavior after reaching the end of a QuickTime movie:
“stop” Stop playback and remain at the last frame of the movie.
“stopnexttrack” Stop playback and go to the first frame of the next video track.
“continue” Playback the next QuickTime movie in the track.
“loop” Playback the current QuickTime movie from the beginning.
VIDEOTRACK
MOVIE .\Movies\01BlackToGlassBreak.mov ENCODERSENSITIVITY 5 ENCODERVELCAP 20000 ; Override defaults.
MOVIE .\Movies\02GlassBreak.mov
MOVIE .\Movies\03Balloon.mov
MOVIE .\Movies\04Bird.mov
MOVIE .\Movies\05Drops.mov
MOVIE .\Movies\06RedSox.mov FRAMERATE -1 ; Override default.
MOVIE .\Movies\07RedSoxToBlack.mov ENCODERSENSITIVITY 5 ENCODERVELCAP 20000 ; Override defaults.

AUDIOTRACK

WAVE .\Audio\06RedSox.wav ..\Movies\06RedSox.mov

VIDEOTRACK

MOVIE .\Movies\2ndVideoTrackPartA.mov
MOVIE .\Movies\2ndVideoTrackPartB.mov
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Main GUI.)

Preferences

o]

Preferences

==

Graphics | Audio_| Splash Sereens | 1/0 Devices | Buttons | Attract Mode [ Video Capture | Folders | Log Files (1) [ Log Fies (2) [ system ]2 |

Display mode (full screen mode) or window resolution (windowed mode)
Refiesh rate should typically be set to zero (default)

Width (pixels): ER Height (pixels): 768
Depth (bits per pixel): 32 Refresh rate (He): | |
Other

[] Use full sereen mode [F] Use borderless window Hide mouse pointer

Sync to vertical blank [T keep window on top

Draw to intermediate DirectDraw surface in system memory before wiiting to video memory

Use this number of DirectDraw back buffers: | 2 J

When an everlay changes state, redraw it within this number of millseconds:

[ Alternately display a black or white square on each page fiip Page fipinterval: 1

Initial x position: 0 Initial y position: 0

Frame rate cap
Capping the scroll mode frame rate can reduce jitter resulting from erratic disk read times.

[ Cap the scrol mode frame rate Frame rate (Frames per second): | 30
- n
B — - 25

Graphics [ Audio | Splash Screens [ 1/0 Devices [ Buttons [ Attract Mode [ Video Capture | Folders | Log Files (1) [ Log Files (2) [ systen <[+

Startup

Lismiss all splash screens after this number of millseconds:  ERA Elmming o il s e matie)

Display each splash screen for this number of miliseconds: 1000

oop back to the first splash screen after displaying the last

Display progress dislog. (Disables splash screens when

1. . \Bitmaps\Designer\SplashScreens\FGSBtext] | Browse..

o

2. . \Bitmaps\Designer gplashSreens FGSBtext) | prowse.s, 7.

3, . \Bitmaps\Designer|SplashScreens\FGSBtext) | Bromse... s Browse...
4 Browse. . s Browse....

5 Browse... 10.

Exit and restart

Specify the splash screens to display when exiting the spplication, or when restarting the spplication after the Preferences dislog is

dismissed,

Exit splash screen:

. \Bitmaps|ystem'Exiting (default).bmp Erowse...
\Bitmaps\System Restarting (default).bmp | Browse,..

Restart splash screen:

Graphics | Audio | Splash Sareens [ 10 Devices | Buttons [ Attract Mode | Video Capture | Folders [ Log Fies (1) | Log Files (2) | system| 4 [+ |

Farmat

These settings determine the audio playback format. Wave file formats may differ from this format, However, they wil be converted to
this format during playback. For capture installstions, these setfings determine both the playback and recarding formats. The format

cannot be changed once content has been captured.

Sample rate (samples per second):

Bit rate (bits per sample):

Channels: 2

Fade

Fading audio in and out can help to eliminate dicks when playback s started and stopped. The recommended value is 10 ms, and values
exceeding 50 ms are discouraged, Unexpected resuits will occur if the value exceeds cither the “DirectSound buffer size” or the “Buffer
this much content in memory in advance of the playback position” value specified on the Buffering” page.

Fade audio in or out for this number of millseconds when playback is started or stopped: 10

Synchrorization

Spedfy a positive offset o play audio later than correlated video. Specify a negative offset to play audo earlier than correlated video.

Offset (miliseconds): 0

Lo ]

Preferences

==

Graphics [ Audio [ Splash Sareens | 1/0 Devices |Buttons [ Attract Mode | Video Capture | Folders | Log Fies (1) | Log Files (2) | system| ¢ ]+ |

Dial

Device is typically set to “Mouse (movement along y-axis)" o "US Digital AD4". If dodkwise dial movement resuts in badaward progression
through content, reverse the sion of the Resolution value, or cick Calculate to automatically determine the correct sign. For locations of

additional dial settings, see "Dial Basics.doc™,

Device: [Mouse (movement along y-axis)

CoMport:  [<Auto> v || Detec

Baudrate: 38900 7]

Mdkiplier;  [1x v

Pause this number of miliseconds between successive initialization calls:

Buttons

A *button* is any input device having an "on” state and an “ofF state, such as a mouse button ar paralel port pin, Debounce time is the

Resolution (ficks per revolution):
Velacity update interval (ms):
Hysteresis window size (ms):

Read encoder when application is idle

time to wait after a button's state changes before next reading that button's state.

Debounce tme (ms): 100
RFID reader COMport (0-256): 1
Keyboard

[l Disable all keyboard commands (other than Esc)

Parallel port address (decimal):

Enable volume adjustment keys

512

33

Preferences

o .

| Graphics | Audio | Splash Screens | /0 Devices | Buttons | Attract Mode [ Video Capture | Folders | Log Files (1) [ Loa Files (2) | Syster

Button  Press Script Release Script

1 \Saripts\(03) Drop. seript <Unassigned >
2 \Saripts\(05) Lift done.saript <Unassigned>>
3 .\Saripts\(04) Drop done.script <Unassigned:>

e virtual buttons to which no devic buttons are assigned
Start up warnings
'anif a device button has been assigned to a virtual button, but the virtual button has not been assigned an action

3 if an action has been assigned to  virtual button, but na device button has been assigned to the virtual button

Button press counter

[F]Run a script when the button press counter meets or exceeds a specified number of presses

Mumber of presses: | 1 | Script | -\SariptslButtonPressCount sarit

rowse...

Preferences

Graphics | Audie | Splash Sareens | 1/0 Devices | Buttons | AttractMode |video Capture | Folders | Log Files (1) | Log Files (2) | syster] ¢

Attract mode

Eriter attractmode aPer this paviod of madivity Gecands): . (20

Play a script

Seripts .\SeriptsiAtiractviode\Meta atract with cross dissolve04.sai | Browse.

oo script playback. (Note that script playback differs from movie playback.)

Play 2 QuickTime movie

Mavie: .. \Movies\Simulated capture. mov

Set the video track time to the virtual dock tme

Starting acceleration; | 200 | Middle velocity:

Ending acceleration: | 200 | Final velocky

Exit attract mode when dial movement exceeds this number of degrees:

| Browse.

[T] Run a script when exiting attract mode Script:

[ \scripte\o to end of frack saript

Middle duration: | 6 |
—
Browse... |

Recording
[ Record absolute track time after playback is stopped

[ 5how confirmation dialog boxes when recording a script

Motate absolute track times in script
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Main GUI, Continued.)

Preferences —— - =5
| Graphics [ Audio | Splash Screens | 1/0 Devices | Buttons | Attract Mode | Video Capture [Folders | Log Files (1) [ Lo Fies (2) [ systen( ]2 |
Live video capture system. (Uncheck this option for pre-produced content anly system.)
Enable capture devica(s). (Uncheck this option for review only mode.)
Devices
Stream  Device
i DALSA Sapera
2 Breeze Systems DSLR Remote Pro
sddien) | Edt. | [ Remowe
adyanced...
[
i I
C ) |
-
Preferences O ———  ——— —— - - =]
| Graphics [ Audio [ splash Sareens [ 1/0 Devices [ Buttons [ Atiract Mode [ Video Capture | Folders | Loa Files (1) |Log Fies (2) [ systen| [ |
Log files
reate standard log files
Folder: Vegs\Application Browse...
reate error history log fle
File: \Logs\ErrorHistory \ErrorHistory.log Browse...
L
reate warning history log files
Folder: .\.ogs\WarningHistory e
Ll Maimum fle size (B): 256
Ll
| reate tming log fles
f Folder: -\LogsTiming Browse, il
[
Time this number of disk reads when exiting the application: 0
| tart up with basic timing logging disabled. (Press F12 at runtime to enable or disable.)
tart up with detailed timing logaing disabled. (Press Alt+F12 at runtime to enable or disable.)
L teate video capture header integrity check log files
i Folder: \Logs\HeaderIntegrityCheck e
I i
[
o ]
~
Preferences — - - ==
[ Log Files (2) | Svstem Restart | E-mai bleshoating | Buffering | Laptop | Table of Contents | Netwark | Other | a]x]
General
Automatically restart or turn off the computer as specified by a script
Sopt | .\Sopts\Reboot dally at menight.script Browse.
[F]Enable watchdog timer before restarting the computer
Restart on error
| |7 Autematicaly restart the computer when an error message con'ains a specified strng, Case sensitve. Use a blank string to restart
the computer on any error.
string: | |
f ] —
Wait this number of seconds before restarting: 60 ‘
Ll =
Ll
il I
[
[
I
f
Ll I
[
==

Preferences - > - l [
i I

Graphics | Audio | Splash Sereens | 1/0 Devices | Buttons | Attract Mode [ Video Capture | Folders |Log Files (1) [ Log Fies (2) [ syster( ]|

Folders

The data file folder contains miscellancous data files such as FrameGideCrashDetect.dat”, “Tnvalidtieader.dat’, ‘DontRunAutostart dat”,
etc. This folder must match that specified in VBScript Preferences. vbs".

Data fies: Browse...
Metric files: Wetric Files Browse

utomaticaly create missing folders (data file folder, log il folders, etc.) when necessary

=) e
=nl

pu
Preferences

. - -

[=x=)
I

Graphics [ Audio | Splash Screens [ 1/0 Devices [ Buttons [ Atiract Mode | Video Capture [ Folders [ Log Files (1) | Log Fies () | systen| ¢ [+

Log fes

reate 1/O device log files. (These logs alsa cantain information about script execution.)

Browse.

Folder:  -\ogsWODevices

Other

ll it number of log files per folder to this number: 100
[ Automatically open log files when exiting the application
I Buffering
M| Buffer size (<B): 1024
Il [F] Periodically flush Iogged data to disk. (If unchecked, data will be flushed when exiting the application.)
i —
| | Flush sfter this rumber of wites: [ 1 |
f
| |
i
i
l
U
p
P —

Log Files (2) | System Restart | E-mal |

Buffering | Laptap | Table of Contents | Netwark | Other | [adx]

end e-mail notifications
Server

Leave the account name and password blank if the server does not use authentication. Delimit multiple recipient addresses with a
semicolon.

Outgoing mail server (GMTP):  mailtechnofrolics.com | part: %
Account name: spinbrowserve@technofiolics.com | passwords  messages
From: [Client Project Name]” <spinbrows¢
To: david @technofrolics.com, i jon.arg

etry failed e-mail attempts
Retry interval (minutes): 10

Natification types
[ send license violation reports

f warning history contains new warnings, send a warning report when exiting the application

[ ]
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Main GUI, Continued.)

- - o
P - —— - = | T o — —— —— - e
Log Fies (2) | System Restart [ £-mai | 0 | Buffering | Laptop | Table of Contents | Network | other | [ | LogFiies (2) | sy | E-mail [ | Buffering | Laptop | Table of Contents | Network | Other | ]
Error handing s rack s a0 video b (requred) e udia e (F e rac has auci), AL bufers us th setings spedifies bl
Therefore, settings must be chosen to accommodate the most demanding track.
[7]Run command fine if an error ocaurs
Videa
ielo, world.bat
Commanding; [ Helo, workdba | [Lerowse... | A "frame” consists of the image data plus any associated data such as histogram data and reserved bytes.
Warnings S T e B 3| aldste uffer i:euur::;armu (Deselect this option
[]1f warning log contains new warning, show a dialog box and open the log when exiting the application -
| [y warming contains = specified strng, generate an error stead. Case sensitive, U a biark sirng to generate an error for any | Mot tiemintieristidobyte for-eadh fomes s
warming.
Read this number of kiobytes ata tme during playback: 1536
swing | |
Audio
I System memary I -
I | Generate an errar if the Global System memory load exceeds this % (0-100); 95 || Mumber of memory buffers: 4 Allocate this rumber of kicbytes for each memary buffer: 256
I Enable Non-Default WorkingSet mem limits (Win32 default 204,800 - 1,413,120 Min: | 204800 | Max; 3221225472 | | DirectSound buffer size (ms): | 1000
M| | Generate an erroriF tcurrentwarking: i 3 ar (P i Jexceds this % (0200 |95 [ | i
i I ceners
Imalive {Intemal Use: Sets debug variable o one or ather value.) e —
Periodically write T alive” message to the application RV Buffer this much content in memory in advance of the playback position (ms): 1000
I log and then fush al logs nitvah) v i
== Reset page fiip smoothing if ip interval exceeds this number of millseconds: 67
| Write interval (minutes): 60 0 Il
enerate an eror if buffering does not complete in time during playback. (Uncheck to log & warning and restart playback.)
Debugging Level I TR
i uﬁm: gake ;\dk:n ?Dk:ﬂec ope fm\-‘ - og awarning if a disk read takes longer than this number of millseconds: 500
Debug level: Setting matching string position to "1, 1boocx Egeo ELCCie on S (o om fratkey; hezionjon;
starting on left, converts log fle entry to fatal errar. Tactiac: Make Application log bufer. overiow fatal.
| fl Il i
I ol
(Coc ][ comel ] S | ==
L J - -
- o -
Preferences e A L\ N, —— - - -
Log Fies (2) | System Restart | E-mail |1 [ Buffering | Leptop | Table of Contents | Network | Other | [a] | LogFiles (2) | System Restart | E-mail | Troublesheating | Buffering | Laptop | Table of Contents | Netwark [ Other
System power Encoder
When the computer is running off of a battery S e R B
() Exit the application and shut down the computer
i )
) Exit the application (without shutting denn the computer) _—
Display & warning and run the application —
[ Automaticaly dismiss the table of contents after this period of inactiity (seconds): | 10
() Run the application (without displaying a warning) i '
I
Tickle disk
This option can improve performance on laptop computers
I [E] Periodically read from disk at this time interval (ms): | 1000 1l
I |l
I i
fl i fl
I
t I
I Il
| |
I fl I W
| ll
o [ comca ] Lo ]
| J)
- - o
P — - = | Preferences R e - - o]
Log Fies (2) | System Restart [ £-mal | Buffering | Laptop | Table of Contents | Network | Other [FE | LogFiles (2) | System Restart | E-mail | Buffering | Laptop | Table of Contents | Netwark | Other sl
Watermark
Bitmap: [ \Bitmaps \5ystem \Watermark.bmp Browse,
@ Client
Mekwork namme of computer running the FrameGlide server; | SBSERVER | [(Browse... T
Server A background bitmap is useful when content resolution is smaller than the display mode resolution
| Send synchronization information b clents ak ks interval (millseconds): 1 \ i Diiay 2 ko bt Sitmap: - \Bitmaps\Designer \ClientSpeciic MetaPlusBlack_SF,bmp P
Fing Timecode
Spedify the format to use when displaying the timecode. For example, “%H: %M: %5:%m" appears as "12:34:56,789", while
| [Elreriodically ping remote computer to check network status I "24M minutes, %5 seconds” appears as “34 minutes, 56 seconds”,
M| 1 address, computer niame or web address: | Wi technofrolics.com | Formatspecfir: | "eH:Mz%s
M| | ringirterval gre: 0 | [l
! — ! i Seripts fl
f i Note that the Scripts & Clustering page of the Advanced Video Capture Preferences dialog also specifies a script that runs at startup.
Run a saript when starting the application
i f sSaipt: \Seripts\Enable atiract mode.script
Il Il
i |
I Ml I W
| ll
[ ok [ conu [ ox ) [Ccoa ]
€ )
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Video Capture GUI - Primary.)

= e
Video Capture Device Preferences [
pture De - _ Video Capture Device Preferences )g
Device | Brightness Normalize | Capture-time Processing | Display-tme Processing (1) | Display-tme Processing (2) | Disple Autoexposure | Brightness Normalize | Capture-time Processing | Display-tme Processing (1) | Display-time Processing (2) | Di
Device Autoexposure
g ¥ T R - - Exposure time is calculated according to the formula NEW EXPOSURE = CURRENT EXPOSURE * [(DESIRED BRIGHTNESS / CURRENT
De 3 - Input: s -
evice [starBatNetcam ] e Generic device: Input 1 e P T e
e —— Farm Note that lang expasure times may reduce the camera frame rate.
1P Address: 192.168.1.5 Port: 8001 o i
1, within the histogram of any RGE color plane, the percentage of pixels contained in the range [0, “White threshold T is less than the
= “White percentle” in other words, to6 much image dats exceeds the White threshold), the Target value® s decressed in 2 manner
User name: admin Password: admin determined by the "White factor™ {"0" disables). "Black™ settings similarly increase the "Target value™

[ advanced

Capture resolution

width {pisele): [ 1024 Height (pizels): N

Frame rate and buffering
Increasing the “Buffer this number of frames" value can reduce the number of dropped frames due to the buffer queus being fll, Ttis
recommended that this value be at least the software frame rate. If the selected cevice is ‘File Folder” o *HTTP Fie”, see
“FileFolderCapture. dac” or “HttpFileCapture.doc” for information on how to choose the values below.

Herdware frame rate (fosk (30|

Software frame rate (fps): 30 Buffer this number of frames: 150

| Device does not supply a constant frame rate {due to autoexposure, for example)

Mode:  [Mean Target value (1-255): 100 Convergence rate (0.0-1.0): 0.3
White percentile (50-100): 98 | White threshold (128-255): | 235 | White factor (0.0-10.0): 0
Blackpercentie (0-50): |5 | Black treshold (0-128): | O Black factor (0.0-10.0): K]
Whiteoutblackout adjustmentrate (0.0-10)  0.05 Hysteresis (0.0-L.0): 0.02
Initial exposure {ms): 2

Limit exposure time to this number of ms ([(1 / FRAME RATE) = 1000] or less recommendzd): 300

Wait this number of ms (hardware limitation, affects convergence rate) between successive exposure tine adjustments: 1500

Wait this number of adjustments after capture is enabled for the exposure time to stabilize: 60

Wit this number of Frames after capture is anabled for the exposure time ta stabiize: (Frams count is hrw captures
if on-camera exposure; otherwise it is rurber of sftw exposure adiusments made. )

e
Video Capture Device Preferences
s — ——— — i e

- —~ .
Video Capture Device Preferences |
N

Device | Autoexposure | Brightness Normalize | Capture:-time Processing | Display-tme Processing (1) | Display-time Processing (2) [ Disple [ | [ Device [ Autoexposure [ Brightness Normalize | Capture-time Processing | Display-time Processing (1) | Display-time Processing (2) [ Dispie [ > |

General
Brightness normalization can reduce brightniess level inconsistencies due to mitations of the capture hardware.

Brightness normalization is caleulated and stored at capture time (settings may be changed at any time, but changes wil be stored with
newly captured frames anly).

At Capture Time

Number of bands (1-256): 16

i brighiness targ
Use this number of (captured, written to fleset) frames when calculating simple moving average for fiicker removal: 8

At Display Time

Display time fractional brightness movement to normalization reference (0.0 = no movement; 1.0 = 100% movement) 0.5

Crop

Cropping can improve overall performance by reducng the video data rate. Currently supported arly for WDM capture devices, X-y
coordinates specify the upper left corner of the crapping rectangle:

Crop
Rectangle width (pixele): 1260 Rectangle height (ixele)s 720
Center cropping rectangle within original image |
Rectangle x-conrdinate: | | fectangle y-coordinate; | 0 |
Resize
Resizing at capture time, rather than display time, can imprave overal performance by reducing the video data rate.
Size reduction (square pixel):
Compression
Lower chrominance and luminance values result in higher image quality at the expense of increased disk usage.
Chrominance (0-255): 16 Subsamping: |2 to 1herizontal and vertical ¥
Luminance (0-255): 16 l

o) (o)

Video Capture Device Preferences [ Video Capture Device Preferences [
» i : — R — p— e e pra— [ — p— .
Device | Brightness Normaiize | Capture-time Processing | Display-time Processing (1) | Display-tme Processing (2) | Displ < [*| | Device | rre | Brightness Normalize | Capture-time Processing | Display-time Processing (1) | Display-time Processing (2) | Disple + [ |
white balancing Deinterlacing
Suggested values can be obtained within the Spin Browser (tm) VE, by capturing and scroling to a reference image and then pressing F9. IFimage height is not evenly divisible by 16, rows are trimmed from the image. Ifimage width is not evenly divisible by 15, an erroris
Be sure to reset all gains and offsets before capturing the reference image. reported.
Red gain: Red gain offset: 0 Resetal gains and offsets Method: Simple (recommended)
Green gain: 1 Green gain offset:
Brightress
Blue gain: i Blue gain offeet: Brightness adjustment is calculated according to the formula
(AutoBrightness scaling = AutoBrightness amount) +
(Exposure scaling * [log2(Typical exposure / Actual exposure) ~ Exposure gammal) +
(Brightness scaling = [og2(Target brightness / Actual brightness) * Brightness gammal)
where
*AutoBrightness amount is determined by AutoBrightness. bt
“Typical exposure' is exposure at noon on 3 sunny day
"Target brightness' is specified on the Autoexposure page
‘Exposure scaling’ and ‘Exposure gamma' determine brightness adjustment when the light level differs from that at noon on a sunny day.
‘Brightness scaling and Brightness gamma' determine brightness adjustment when autoexposure is stabiizing. To fully disable brightness
adjustment, set all three 'scaling values to zero.
AutoBrightniess scaling: 0 Typical exposure (ms):  33.33
Exposure scaling: Exposure gamma: 1
Brightress scaling: 1] Brightness gamma: 1
| |
e o)
U - — — —
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Video Capture GUI - Primary, Continued.)

N
Video Capture Device Preferences [ Video Capture Device Preferences (S
it S— - — . s Ju— _— O TN S e
Display-tme Processing (1) | Display-tme Processing (2) | Display-time Processing (3) | chroma Key | Connectivity | Errer Handing | Display-time Processing (1) | Display-time Processing (2) | Display-time Pracessing (3) | Chroma ey | Connectivity | Error Handiing |
Position Chroma key
! : A pixels fully transparent when its distance from the backdrop color is zero. A pixel s fully opaque when its distance from the backdrop
ST TS LS T T e S At color is equal to or greater than the threshold, When a pixel's distance from the backdrop color s betwezn zero and the threshold, the
T 1 T T amount of transparency is determined by gamma. The recommended gamma range is [1.0, 8.0]. Start with a threshold of 20 and gamma
AeooipinEE Rt | | £OOrCINaNe \plxesh: of 4.0, then adjust the threshold to taste, and then adjust gamma to taste,
Lenteriortthe paresr Mode: A obtain backdrop color from areference bitmep. 7|
Resizing Backdrop color (RGE): | (0,255, 0)
R tent e
Lk L . Sackdrop bitmap: \Bitmaps \Chrama Key \Backdrop.bmp
Widkh (pixels): 320 l Height (pixels]: 240
Threshold (0.001-100.0): 20 Gamma: | 4
Orientation
Rotation: Rotate left 90 degress Rectangle
] Composite only within the specified rectangle. (All ixels outside the rectangle are made fully transparent.)
[FIFip vertically z
Rectangle {lsft, top, riaht, bottomnyi [ (9,0, 0,0)
Background
Background bitmap must be 32-bit. (The aipha channel is ignored.) The bitmap width and height must match the capture width and height.
Sitmap: - \Eitmaps\Chroma Key \Background.bmp ="
& e
N
Video Capture Device Preferences [ Video Capture Device Preferences
—_  — A — e — | — A — — ——

| Display-time Pracessing (1) | Display-time Processing (2} | Display-time Processing (3) | Chroma ey | Connectivity | Error Handing \

Display-time Processing (1) | Display-tme Processing (2) | Display-time Processing (3) [ chroma key | Connectivity |Error Handiing

General Frame resolution

Discard frames that (in case of WM cameras such as ImagingSotrrce, "after™ potential capture-time cropping) are not of an
expected resolution

Consider the capture device disconnected if no frames have been received for longer than this number of seconds: 5

While disconnected, attempt to reconnect at this interval (seconds)s 30 I
Width (pixels): 1024 Height (pixels): 768

5end an e-mail if more than this number of frames are not of the expected resolution: 1

E-mail notifications

Send an e-mal if unable to connect to the capture device after this number of consecutive attempts: 1

Report an error if more than this number of consecutive frames are not of the expected resolution: 30

Send an e-mail if more than this number of disconnects occur during an application instance: E Camera “Internal” buffer emptying threshholds. (Currently implemented for Sapera/Baster only 2011-12-18.)
Empty buffer if time between Updates exceeds this number of miliseconds: 1000

Camera reset Empty remainder of buffer if number of processed frames in single Update loop exceeds: | 200

This option requires special harduware to be connected to the specified output pin.

[ Reset the capture device if unable to connect after this number of consecutive attempts: 1 |

wirtual output pin (1-64): 1
Computer restart
[ Restart the computer if unable to connect to the capture device after this number of consecutive attempts: 3

[ Restart the computer if the capture device disconnects too many times within a time interval

Murnber of disconm 3 ] Interval (minctes); | 3
e ——
[‘Export to QuickTime Movie =

Mode
What would you like to export? {The first two options are available only for capture installations with a valid HASP HL
key.)

Currently selected region () Attract script
@als d co

Mapped playback Duration (seconds): 0
Options

The playback rate multiplier is relative to the actual, rather than effactive, capture frames rate. IF the actusl capture
frame rate is 1 fps, and the playback rate multiplier is 30.0, then the QuickTime movie frame rate will be 30 fps. The
decimation, playback rate multipiier, and split options are not available when audio is prasent.

atream: |1

[T Enable dedmation. (Resuits in smaller QuickTime file size(s) at the expense of skipped frames.)

Effective capture frame rate (fpsi | 1

ke @ More follows....

[ spiit large movies into multiple files Si

file size (MB); | 100

Apply display time processing such as bad pixel removal, deinterlacing and brightness/contrast adjustment. (This
option is slower, because images must be decompressed, processed and then recompressed.)

Compression

These settings apply only when exported frames undergo compression, which depends upon the capture device type
and whether "Apply display time processing. .. is checked. Lower chrominance and luminance values result in higher
image quality at the expense of increased QuickTime file size,

Chrominance (0-255): 8 Subsamping: (2 to 1 harizantzl -

Luminance {0-255): 8
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Video Capture GUI - Advanced.)

- - — - -
Advanced Video Capture Prefe Advanced Video Capture Preferences |
vanced Video Capture Preferences | x P -
Data Storage | Export | Dial [ Scripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail Notifications [ Time Stamps |+ [ | Data Storage | Export |Dial | Saripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail Notifications [ Time Stamps | + [+
Data starage General
Write captured video to These settings apply both to export at capture time and to export initiated by the Export script command.
& [ Export frames as JPEGs s they are captured. (Recommended only when capturing atlow frame rates and may result n cropped
0 frames otherwise.)
©) System memary [ Apely display-time pracessing such as bad pixel removal, deinterlacing and brightness/contrast adjustment. (This option s siower,
average frame sze (kb [ 512 | Murber of frames: | 200 e | befaeiapes it Lbe. dechmpeessed ard et oA dd)
) - ) - Folder;  -\Export
; tore pointer to image buffer, rather than copy its contents. (Impraves performance, but requires the buffer to persist.) 1
verwrite existing video when the fle setis full. (Uncheck this box to permanently disable capture when the file set s full.)
I Data file
Reserve this number of bytes within each video frame for futureuse; 1024
Reserve this number of bytes within each audio frame for future use; 1024
Backups
Note that header file backups alone do not enable data recovery. Time-ocked, intearity-checked sets of header and data file backups
are required for data recovery. I
Header file backup folder: -\Backups\Header File Browse...
| L |
Keep this number of header backups: 2
I
-
e — - — N - — — — — ~
Advanced Video Capture Preferences [ Advanced Video Capture Preferences [
Data Storage [ Export| Dl | Scripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail Notifications | Time Stamps |« > Data Storage | Export [ Dial | Scripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail ons | Time Stamps | [
Scaling Scripts
Scaling factor 1is calculsted by raising exponential base 1 to the amount by which velocity threshold 1 has been exceeded. Scaling factor Note that the Other page of the Preferences dialog also specifies a script that runs at startup.
2is caleulated simiarly. The final scaling factor is calcuiated by multplying scaling factor 1 by scaling factor 2. e i st el il dsble taplure b e Tes:
Sensitivity (ms of track time per deg):
e Run this saipt to enable capture:
Velocity cap (s of track time per sed): 40000000 " "
. \Scripts\Enable capture.script
Exponential base 1: 1.0017 Exponential base 2: 1.0055 Run this script to disable capture:
Exponential velodity threshold 1 (degpersec): 180 Exponential velodity threshold 2 (deg per sed): | 400 oo i Browse...
" 3 180 Exponential position threshold 2 (deg): 180
Exponential position threshald 1 (deg): o po (deg) Clustering
[F]Enable dustering
Other 1
[ ] 1gnere dial movement whie capture is enabled ERpelahis el o ontey J
atch to the end of video content At For i e o e B (Ssconda): |
Unlatch when dial movement exceeds this number of degrees: 7
@ Capture this number of frames per duster: E 1
[ pisable capture after capturing this number of dusters: J
| | |
| |
&
s — |
Advanced Video Capture Preferences ‘ﬂ Advanced Video Capture Preferences x|
Data Storage | Export | Dial | Scripts & Clustering|  Darkness & Stillness Detection | pata Integrity | E-mail Notifications | Time Stamps | ]+ Data Storage | Export [ Dial | Saripts & Clustering | Darkness & Stilness Detection| Data Integrity | E-mail Notfications [ Time Stamps | + [+
Darkness detection Failed integrity check
A JPEG whose size is below the size threshold is considered dark, Capture is disabled when the number of conseautive dark frames These settings are not applied (1) if capturing to system memory or (2) if review-only mode is enabled.
exceads the disable threshold and reenabled when the number of cansecutive non-dark frames exceeds the enable threshold. ;
= Don't allow the application to run following a crash
: 74 : E o
SrEyrediold gh): | Dlsae toresld {Ir ) [7] (Unimplemented) Dor't allow the application to runif the header fle or any data fles have faled integrity checking
b ol (rames: B Don't allow capture to be enabled following a crash. (Leaving this option checked is highly recommended to minimize the risk of data
I 7 i corruption.)
1 (Unimplemented) Dor't allow capture to be enabled if the header file or any data files have failed integrity checking. (Leaving this
R 4 aption checked is highly recommended to minimize the risk of data corruption.)
When the size difference between consecutive frames is below the size threshold, the frames are considered stil. Capture is disabled
| when the number of consecutive stil frames exceeds the disable threshold. Invalid frame
I Size threshold (): o |
|
©) Display a blark frame
Disable threshold (Frames): 30
I gy | | Redisplay the previously displayed frame
l | I i
I I||  capture errors
If this checkbox is checked, capture errars such as drapped and invalid frames generate warnings. If unchecked, capture errors appear
I ||| onlvin the capture detice summery section of the appication g,
Log & warning whenever this number of errors ocour: \
| |
| |
Hard disk
Terminate the application folowing along disk write  Timeout (ms): 4000
I | I I
lf il
o] [
\ — —
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Video Capture GUI - Advanced, Continued.)

=

Advanced Video Capture Preferences

e

Advanced Video Capture Preferences

S— Pre—— s - - e — p— -
Data Storage | Export [ Dial | Saripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail Notifications | Time Stamps 14 | Data Storage | Export [ Dial | Scripts & Clustering | Darkness &Stilness Detection | Data Integrity | E-mail Notifications | Time Stamps (4 [+ |
E-mail notifications See "Overlays, Capture Time Stamp.doc™ for format string codes. Time format strings shovid begin with one or mare spaces to create
Tho st i e e L P B R N b s e s, sepeRalion bebwest B date gy e
Current frame
Send an e-mail notification if the application is exited and no new frames have been captured (on any stream)
[]send an e-mail notification if the file setis full (regardiess of whether the "Overwrite existing video...” checkbox on the Data Storage Date format: dddd, MMMM dd, yyyy Time format:
page is checked)
| | Replacement text for today's date (eg, "Today): Today
Replacement text for yesterday's date (eg, esterday): | vesterday]
I || Oidest captured frame
! | Date format: ~ M/d/fyy Time format:
I | Replacement text for today's date (g, “Today"):
lf | il il
H I | | Replacement text for yesterday's date (eg, “Yesterday”):
I fl Most recently captured frame
Date format: ~ M/d/yy Time format:
I
| | Replacement text for today's date (eg, "Today™):
Replacement text for yesterday’s date (eg, Yesterday):
| L || I
I |
e

e N
Advanced Video Capture Preferences [
it  —— A —— —

-
Advanced Video Capture Preferences

fisalsa]

Scripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail Notfications | Time Stamps | Tracks | playback | Other |

Tracks

Check the tracks to areate. Uncheck unneeded tracks to reduce system memery usage. Creating mare than one combined high and low
frame rate track s useful when applying cantent highlichting.

[ Fixed cantent videa track, as spedified by “PrecaptureTrackist. bet”, (Captured content s appended to this rack.)

ombined high and low frame rate track(s) ~ Number of tracks:

Scripts & Clustering | Darkness & Stilness Detection | Data Integrity | E-mail Notifications | Time Stamps | Tracks | Plavback [other | [4]2]

Rate
Specify the playback frame rate relative to the capture frame rate.

Frame rate multiplier:

[ERER)|

Saipts & Clustering | Darkness &Stilness Detection | Data Integrity | E-mail Notifications | Time Stamps | Tradks [ Playbadk | Other

Track time resolution

Choose the reference frame rate to be the capture frame rate. For mutiple frame rate instalations, choose the higher of al frame rates.
However, ance content has been captured, changing the reference frame rate will cause timing inaceuracies; ither erase the fle setor
eave the reference frame rate asis.

Reference frame rate: | 1

||  Locale
Use negative values for South latitude or West longitude.

I [ElLow frame rate only track |

[ Live video track. (Displays live video even while capture is disabled.)

ne or more fixed content tracks, as specified by “Tracklist.bxt”

I |
| Streams (capture devices) |

Whin the multistream mode s Captins rom ol siteamy smlbanody, bt dplay s arigle siraam 264 tine™; the stican deplived &
I||  determined by the current video track, settable by the track_change script command. When the multi-stream mode is “Capture from and i

display a single stream at a time”, the capture stream is set by the SetActiveVideoStream script command, For single-stream installations,
I||  the muiti-stream mode doesnit matter. | i |
l I

Multi-stream mode: Capture from and display all streams simultaneously s
I I

Track time

Nate that when the mult-stream mode i “Capture from and display al streams smutaneously”, frame durations are always fixed as the |

inverse of the capture frame rate af the frst stream, '
[

ix frame durations as the inverse of the frame rate specified on the Device page of the Video Capture Device Preferences dislog.
| il ot ettt i o R G ncl e ok tiesd)
| | | 1 L
I |
L o) (s
-
il A — P — File Folder Preferences o a——— ——— —

Import folder
Import folder: . \Image Uploads)|
When a JPEG is added to the import folder, wait this number of milliseconds before importing: o

For a JPEG filename such as "2010-01-02 12,34, 56.101.jpg", specify format of:
"HYYYY-%MM-%DD %ehh, Yemm, %ss, %ennn®,

B — — Time stamps
Latitude: 34.0928 Longitude:; -118.329
I ] [] Use Exif time stamp. {If unchecked, time stamp is obtained from file name.)
i Live video Format: LYY HM 3600 %hh Yamm s
The jitter correction latency is the interval between when an event occurs and when the event appears on the display; decreasing the
1| | Iatency comes at the expense decreasing the amount ofjitter correction appiied during display of v video, The five video overlay & T T T IR
| displayed over frames less than the specified number of milliseconds old; remember to account for the jitter correction latency when | f
| choasing this value. f
Jtker correction lskercy (me)i [0 Live video overlay threshold (ms): 500 : Archiving
isplay five video at the highest frame rate possible, rather than the frame rate as saved to disk. (No jitter correction is applied.) [ Archive imported flles at startup and dynamically thereafter, (Decreases startup time, partialarly
I when "Use Exif tme stamp” is checked.)
Overlays N | 2rchive folder: .\Image Uploads\Archive [ Browse... |
[ show User Overlays on empty video capture tracks? = —
[
| Ll
I
: -Caﬂce\ -“ -Canoei
= — L = =,

Appendix C-8



(Config Files, GUI Screen Caps, and Scripts, Continued)

(Overlay - Graphics & Audio - GUI.)

Text | Graphics | isibiity (1) [ Visibiity (2) [ 10 Devices | Graphics | visiility (1) | Visibiity (2) | 1/0 Devices |
Text l Bitmap '
Specify the optional text to be displayed by this overlay. Use “n" to issue 3 line feed. Use "%s” to display the time remairing in seconds N !
until the overlay becomes hidden, as determined by the settings on the Visibility (2) page. Use "% to display the estimated time | Bitmap:
remaining unti the capture fle set becomes ful. fl i
Text: | Drawing position

Drawing position at start of region:
Font

Color substitution is supported enly for fonts rendered with white text on a black background. The fontmay be anti-aliased. Ideal color
mapping gamma is color scheme dependent. Suggested range is [1.0, 8.0].

e \Fonts\Verdana (70t bold) ]

¥ coordinate: 30 ¥ coordinate: 724 [T Allow arrow keys to adjust this position
Drawing position at end of region:

X coordinate: 969 ¥ coordinate: 724

Allow arrow keys to adjust this position

Color (RGB): (255, 255, 255) Color mapping gamma: v
Burn-n prevention

Drawing position

Xwiggle: 0 Y wiggle: 0 Wiggle interval (seconds): 1
Specify the text position relative to the edges of the background bitmap, "Dynamic” justiication justifies text 2 & function of current
horizontal overlay position relative to range of horizontal motion.
X offset (pixels): 1 Y offset (pixels): -1 HaTEEAcy

[F1Don't draw the color contained in the specified pixel of the overlay
Horizontal justification: . ) _
orizntalystficaion: |l X coordinate: |0 | Yeoordmate: |0

Draw o top of overlapping overlays

[ ]

[ Text [ Graphics | Visibiity (1) | visibility (2) | 1/0 Devices | | Text | Graphics | visibiity (1) | Visiilty (2) | 1/0 Devices |
Track and region | Other |
Specify th track times within which to display this overlay. For the end of track, enter "55:99:99.339". For the b i
e o Wl i b A R e SR RS S S o o ehegrming 2 | Before making this overlay visible, wait this number of millsecands: |
e — = I I
Start time: Endtme:  100:3%:00.999 currently selected region | Wihenever this overlay becomes visible, force it to remain visidle for at least this number of millseconds: 0
[ Display over all tracks
Track: Autohide
ienever this overlay becomes visible, hide it after a specifid timeou
Whenever this overlay b b, hide it afte fied timeout
Modes

Timeout {millseronds): | 1000
Display this overlay when in any of the following modes:
7 If the overlay is hidden and then re-shown before the timeout expires, reset the tmeout to the value specified above. (If unchecked,
the tmeout is not reset until it expires.)

Seraling

Playback [ pisplaying table of contents [¥] capturing

Dial Flash

Spedify positive velocity values for dockwise movement, negative for counterdodkwise. [ Flash this overiay

Mode: [<Ignnra dial movement. > 4 Show For this number of miliseconds; | 1000 | Hide for this number of millseconds:
Welodity 1 (deqress per second): o velocity 2 {degrees per second) 0

Group

Group 0 is always visible. Groups 1-8 can be shown and hidden in respanse to button presses.

Group (0-8): o

oo ) o) Coma ]

[Text | Graphics | Visbility (1) | visiiity (2) | 1/ Devices |

Button l
=] Respond to button presses when this averlay is visible, and ignere button presses when this overlay is et visible i
Virkual button (1323 [ 1 | hl
OQutput pin

] Set a virtual output pin high when this overlay is visible and low when the overlay is not visible

wirtual

Touchsareen

[] respond to touches

wirtual button (1-32);

Ca ) (o
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(Config Files, GUI Screen Caps, and Scripts, Continued)

(Example Script File.)

; This script executes when the DROP button is pressed, releasing simulated asteroid demonstrating high speed water impact event.

; The overlays we need to display are associated with the attract track, not the capture track. Switch to the attract track.
0 track_change absolute 2 00:00:00.000

; Hide the “Press the DROP button...” overlays and turn off the drop button LED.
0 button showoverlaygroup1 off

; Show the “Recording...” overlay and turn on lamps.
0 button showoverlaygroup2 on

; Enable looping capture and pause. Change this value to adjust delay between button press and DROP signal.
300 button capture on

;Enable DROP DONE signal.

0 button enablebutton3 on
; Send the DROP signal.

250 button setoutputpin3 on
0 button setoutputpin3 off

Note that the FrameGlide environment’s sophisticated high speed data filtering features and screens
(for example, show only the bright red cars within an hour-long city drive-through in under 1 second,
instantly sort images of the sky by ascending temperature, etc.) are not shown here.

For additional information on such topics, visit our in-process beta site at
http://www.temporalinnovations.com, and/or contact us for a live remote-access on-screen demo.

(END)
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