wo 2014/011156 A1 [ I 0F 0O OO0 0 0O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/011156 A1

16 January 2014 (16.01.2014) WIPO|PCT

(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
G02B 27/10 (2006.01) HO04N 7/16 (2011.01) kind of national protection available): AE, AG, AL, AM,
GO3B 21/00 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

. . CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(21) International Application Number: DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

PCT/US2012/046050 HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
10 July 2012 (10.07.2012) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

) OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant (for all designated States except US): EMPIRE (84) Designated States (uniess otherwise indicated, for every
TECHNOLOGY DEVELOPMENT LLC [US/US], kind Of regional p}"Ol@C’ﬁOI’Z available): ARIPO (BW, GH,
2711 Centerville Road, Suite 400, Wilmington, Delaware GM, KE, LR, LS, MW’ MZ, NA, RW, SD, SL, SZ, TZ,
19808 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(72) Inventor; and EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(75) Inventor/Applicant (for US only): COULSON, John MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

74

Lawrence [CA/CA]; 5824 Wallace Road, Pender Island,
British Columbia VON 2M2 (CA).

TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Agents: AMMAR, Philip et al.; 127 Public Square, 57th  Published:

F1., Key Tower, Cleveland, Ohio 44114 (US).

with international search report (Art. 21(3))

(34

Title: PORTABLE MULTIMEDIA DISPLAY

100—\

FIG. 1

(57) Abstract: Technologies are generally described that relate to imaging and viewing systems, device and methods that can facilit -
ate private viewing of images (e.g., from streaming video). A projection display device can scramble display images such that the
display images are viewable by viewers using specialized devices(e.g., eyewear) that can descramble and/or decode the projected
display images. The devices may include optical elements that can be modulated to descramble the images and display the images for
the viewer. Some devices may also include digital cameras that electronically capture the scrambled images and unscramble the im-
ages. Various example devices may include stereoscopic cameras to enable the viewer to see a 3-dimensional image. The images
may also be transmitted wirelessly to the devices to enable the viewer to see the multimedia display while on the move and/or shared

with other viewers, with limited discomfort resulting from motion.
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PORTABLE MULTIMEDIA DISPLAY

TECHNICAL FIELD
[0001] The subject disclosure relates generally to portable multimedia projection
and display systems.
BACKGROUND
[0002] Unless otherwise indicated herein, the materials described in this section

are not prior art to the claims in this application and are not admitted to be prior art by
inclusion in this section.

[0003] With a portable multimedia device with a display screen and audio output,
people can browse the Internet, view videos, play games, and accomplish other
similar tasks from practically anywhere. There is a user-friendliness/nuisance trade-
off however. As screens increase in size to be easier on the eyes and allow a more
immersive viewing environment, the displays are less private, and can be a nuisance
to others around the viewer. Decreasing the screen size, on the other hand, is more
private and less of a nuisance, but the images will be increasingly harder to see.
[0004] Personal viewing devices attached to, or integrated with, glasses, goggles,
and other eyewear solve some of the nuisance and privacy issues, but a host of other
issues may arise in their place with conventional approaches. One such issue is
security, where broadcasting media wirelessly to headsets can allow the wireless
connection to be intercepted. Another issue is one that has inhibited overall adoption
and use of virtual reality headsets. Namely, a visual effect occurs with virtual reality
headsets where an entire image is viewed in the glasses or a heads-up display at a
fixed size, but moves as the user moves his/her head, which can cause discomfort to
users, even nausea and motion-like sickness in some cases.

[0005] Another possibility is to use image projection technology to project a
personal display onto any appropriate surface that is in front of the viewer. This
option suffers from similar drawbacks as the personal display devices, the main

drawbacks being privacy and nuisance concerns as mini projectors, attached to the
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headsets or not, project images and/or video onto publicly viewable display surfaces.
Moreover, since overlapping video/images from different projections affects the

viewability of both, where wall space is not unlimited, e.g., where a large number of
people are present relative to wall space, different users may be forced to compete to

use the limited space in an, as of yet, unregulated manner.

SUMMARY
[0006] Various non-limiting embodiments generally describe portable multimedia
viewing and display systems.
[0007] In some example embodiments, projection display devices are described

that include an electromagnetic radiation generation unit configured to generate
radiation. The various projection display devices can further include an image
generation unit configured to receive a control signal and modulate the radiation
based on the control signal such that an image is generated. Some projection display
devices can also include a beam-splitter unit configured to encode the image, wherein
at least one optical element in the beam splitter can be manipulated to scramble the
image into a scrambled image. Some projection display devices can also include
projection units configured to project scrambled images and non-scrambled images
onto a display surface.

[0008] Some example embodiments describe methods that may include
generating an optical image based on a display image signal and manipulating an
optical element that is in a path of the optical image based on a control signal and
scrambling the optical image in response to the manipulation. Some methods may
also include projecting the scrambled image onto a display surface.

[0009] In still other example embodiments, viewing devices are described that
may include an intake lens group configured to receive and focus incoming light
beams from a scrambled image displayed on a display surface. Some viewing
devices can also include a combiner optical group configured to modulate an optical
element so that the scrambled image is decoded into a viewable image.

[0010] In additional example embodiments, methods are described that may

include focusing light beams of a scrambled image reflected from a display surface to
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generate focused light beams. Various methods may further include receiving the
scrambled light beams with a controlled optical element and descrambling the
scrambled light beams to generate a viewable image by modulating the controlled
optical element. Some methods may also include displaying the viewable image in an
eyewear in a line of sight with the display surface.

[0011] In some example embodiments, viewing devices are described that may
include a camera configured to electronically capture a scrambled image displayed on
a display surface and a decoder component configured to unscramble the scrambled
image into an unscrambled image. Some viewing devices may also include a display
component configured to show the at least one unscrambled image with the viewing
device in response to the scrambled image being unscrambled, wherein the at least
one unscrambled image may be displayed at a fixed position relative to the scrambled
image on the display surface.

[0012] In some additional embodiments, methods are described that may include
receiving a digital image of a scrambled image and unscrambling the scrambled
image into a viewable image. Some methods may also include displaying the
viewable image with an ocular device including displaying the viewable image at a
fixed position relative to the scrambled image on a display surface.

[0013] The foregoing summary is illustrative only and is not intended to be in any
way limiting. In addition to the illustrative aspects, embodiments, and features
described above, further aspects, embodiments, and features will become apparent by

reference to the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE FIGURES

[0014] Various non-limiting embodiments are further described with reference to
the accompanying drawings.

[0015] FIG. 1 is a block diagram illustrating an example, non-limiting
embodiment of a system for projecting and viewing a scrambled image.

[0016] FIG. 2 is a block diagram illustrating an example, non-limiting

embodiment of a projection display device.
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[0017] FIG. 3 is a block diagram illustrating an example, non-limiting
embodiment of a projection display device.

[0018] FIG. 4 illustrates a flow diagram of an example, non-limiting embodiment
of a method for projecting a scrambled image.

[0019] FIG. 5 is a block diagram illustrating an example, non-limiting
embodiment of a viewing device for viewing a scrambled image.

[0020] FIG. 6 is a block diagram illustrating an example, non-limiting
embodiment of a viewing device that selects a scrambled image to view from a
plurality of scrambled images.

[0021] FIG. 7 illustrates a flow diagram of an example, non-limiting embodiment
of a method for viewing scrambled images.

[0022] FIG. 8 is a block diagram illustrating an example, non-limiting
embodiment of a viewing device for viewing a scrambled image.

[0023] FIG. 9 is a block diagram illustrating an example, non-limiting
embodiment of a viewing device for viewing a scrambled image.

[0024] FIG. 10 illustrates a flow diagram of an example, non-limiting
embodiment of a method for viewing a scrambled image.

[0025] FIG. 11 is a block diagram illustrating an example computing device that
is arranged for at least some of the embodiments of the subject disclosure.

[0026] FIG. 12 is a block diagram illustrating an example networking

environment that can be employed in accordance with the claimed subject matter.

DETAILED DESCRIPTION

OVERVIEW

[0027] In the following detailed description, reference is made to the
accompanying drawings, which form a part hereof. In the drawings, similar symbols
typically identify similar components, unless context dictates otherwise. The
illustrative embodiments described in the detailed description, drawings, and claims
are not meant to be limiting. Other embodiments may be utilized, and other changes
may be made, without departing from the spirit or scope of the subject matter

presented herein. It will be readily understood that the aspects of the disclosure, as
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generally described herein, and illustrated in the Figures, can be arranged, substituted,
combined, separated, and designed in a wide variety of different configurations, all of
which are explicitly contemplated herein.

[0028] This disclosure is generally drawn, inter alia, to compositions, methods,
apparatus, systems, devices, and/or computer program products related to display
imaging. Briefly stated, technologies are generally described that relate to imaging
and viewing systems, device and methods that can facilitate private and secure
viewing of images (e.g., from streaming video). An example projection display
device can scramble and/or encode display images such that the display images are
viewable by viewers using specialized devices(e.g., eyewear) that can descramble
and/or decode the projected display images. The devices may include optical
elements that can be modulated to descramble the images and display the images for
the viewer. Some devices may also include digital cameras that electronically capture
the scrambled images and unscramble the images. Various example devices may
include stereoscopic cameras to enable the viewer to see a 3-dimensional image. The
images may also be transmitted wirelessly to the devices to enable the viewer to see
the image display while on the move and/or shared with other viewers, without
discomfort resulting from motion.

[0029] In various non-limiting embodiments, a portable multimedia display and
viewing system as generally described can be utilized to view images (e.g.,
multimedia based images) privately and securely. A projection display device can be
configured to scramble and/or encode the display such that the display may be viewed
using specialized devices (e.g., eyewear) that are configured to descramble and/or
decode the projected display images. In some embodiments, the projection display
devices can be portable, and carried around by the viewer. In other embodiments, the
projection display devices can be attached to, or integrated at least partly with, the
display devices (e.g., eyewear, headsets, goggles, glasses, flat panels, etc.) Markers
or identifiers (hereinafter referred to simply as “markers”) can be encoded into the
scrambled display images. A viewing device can be configured to selectively
descramble specific scrambled images identified with the markers when there are

overlapping scrambled images on the same display surface. Selectively descrambling
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and displaying scrambled images permit more than one viewer to watch and
otherwise interact with multiple image displays that are displayed in or projected on
the same place, such as on a limited wall space.

[0030] In some embodiments, the viewing devices can be configured to
descramble the scrambled image using optical elements such as mirrors, lenses,
prisms, filters, etc. The optical elements can be dynamically configured to
descramble the scrambled image based on a descrambling algorithm and/or
decryption key that is associated with the scrambled image. Access can therefore be
limited to viewers that have the decryption key or descrambling algorithm. In other
embodiments, the viewing device can be configured to electronically capture the
scrambled image (e.g., with a camera). The captured image can then be decoded
and/or decrypted using a decoding algorithm and/or decryption key associated with
the scrambled image.

[0031] By way of example, FIG. 1 illustrates a block diagram of an example,
non-limiting embodiment of a system 100 for projecting, viewing, and interacting
with a scrambled image. System 100 can include one or more projection display
devices(e.g., 102 and 104), which are configured to project scrambled images 108 and
110 onto a display surface 106. Eyewear 112, in some examples, may include a
viewing device (e.g., as shown in FIGs. 5§, 6, 8, and/or 9) that is configured to
descramble each scrambled images into a viewable image. The viewing device can
further be configured to selectively descramble one of the overlaid scrambled images
108 and 110 and block the other scrambled image such that a single image is
viewable.

[0032] It is to be noted that while FIG. 1 shows that projection display devices
102 and 104 are separate from eyewear 112, in some embodiments, one or more
projection display devices can be built at least partly into the eyewear 112, e.g.,
integrated with the eyewear 112, so that the projection display device projects the
scrambled image into the line of sight of the eyewear 112. The projection display
devices 102 and 104 may also be detachable from the eyewear 112 to mount on a

static surface to display a stable image.



WO 2014/011156 PCT/US2012/046050

[0033] The projection display devices 102 and 104 can include small digital
and/or analog projectors that may use any of a variety of projection technologies
including liquid crystal displays (“LCDs”), rotating color wheels, and/or laser diode
beam steering, to generate images. Components in the projection display devices 102
and 104 can be configured to optically scramble the image to make it un-viewable
unless a specialized viewing device(e.g., eyewear 112) is used to descramble the
image. The scrambled image that is projected by the projection display devices 102
and 104 can be configured to project light in both visible and non-visible spectrums
(e.g., infrared and ultraviolet) such that the scrambled images may be undetectable by
the naked eye. The eyewear 112 can be adapted effective to translate the scrambled
image from the non-visible spectrum to the visible spectrum so that the viewer can
see the image.

[0034] In some embodiments, the scrambled images 108 and 110 can be
generated by modulating one or more optical elements in the projection display
devices 102 and 104 in response to a control signal. The scrambling algorithm can be
reversed by the eyewear 112 in order to descramble the scrambled images 108 and
110.

[0035] In some embodiments, the light can be modulated in such a way that
wavelengths and patterned pulses of light may represent commands, in essence
creating a light-based (“photonic””) communication system that can communicate
according to a predetermined lexicon or a language, allowing an image to be
constructed from the photonic commands. The viewing devices can be configured to
identify and interpret the photonic commands, so that the received image can be
processed and transformed into a viewable image via the eyewear 112. The viewing
devices can also be used in contexts other than with eyewear (such as televisions,
computers, mobile devices, etc.), allowing media to be transmitted securely, via light,
from one point to another.

[0036] In some embodiments, access to descrambling algorithms and/or
decryption keys used to convert the scrambled images into viewable images can be
limited to those viewers with permission. Permission can be granted based on the

identity of the viewer or a pass code entered by the viewer into either the eyewear, the
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projection display device, or other input devices communicatively coupled to the
eyewear, or the projection display device. Other security protocols to enable access
can be based on biometric systems (e.g., eye scans, voice scans, fingerprint scans,
etc.).

[0037] Turning now to FIG. 2, a block diagram illustrating an example, non-
limiting embodiment 200 of a projection display device 202 is shown. The projection
display device 202 can be configured to display a scrambled image 218 on a display
surface 216.

[0038] Projection display device 202 may include one or more of an
electromagnetic radiation generation unit 204, beam splitter unit 212, and/or a
projection unit 214. The electromagnetic radiation generation unit 204 can be
configured to generate radiation. The image generation unit 206 that can be
configured to receive the radiation and a control signal, and responsively modulate
the electromagnetic radiation based on the control signal to generate an image 208.
The beam-splitter unit 212 can be configured to encode the image 208 to generate a
scrambled image 218. A projection unit 214 can be configured to project the
scrambled image 218 onto the display surface 216.

[0039] In some embodiments, the electromagnetic radiation generation unit 204
can be configured to generate light in both visible and non-visible spectrums. The
light generated by electromagnetic radiation generation unit 204 may be black-body,
continuous spectrum radiation (e.g., an incandescent bulb) in some embodiments. In
some other embodiments, the light generated by electromagnetic radiation generation
unit 204 can be made up of substantially discrete wavelengths of light. Incandescent
bulbs, light emitting diodes (LEDs), halide lamps are non-limiting examples of
electromagnetic radiation generation unit 204. For some additional non-limiting
examples, the light generated can also be coherent laser light generated from at least
diode lasers, gas lasers, chemical lasers, and/or solid state lasers.

[0040] The image generation unit 206 can be configured to receive a control
signal and modulate the light generated by the electromagnetic radiation unit 204 to
generate an image 208. The control signal can be based on a digital media stream

from a memory 210 in the projection display device 202. The image 208 can also be
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based on a digital media stream from the memory 210. In other embodiments, the
control signal can also be received from multimedia sources external to the projection
display device 202.The image generation unit 206 can be configured to generate the
image 208 using LCDs and/or rotating color wheels. The image generation unit 206
can also be configured to generate the image 208 by modulating one or more laser
beams effective to project a raster-based image.

[0041] Once the image 208 is generated, a beam-splitter unit 212 can be
configured to encode the image. At least one optical element in the beam splitter unit
can be dynamically manipulated, in accordance with a scrambling algorithm, to
scramble the image into the scrambled image 218. The scrambled image 218 can be
generated by splitting the light used to construct the image 208 into constituent parts
using mirrors, lenses, filters, and other optical elements. The optical elements can be
dynamically moved, rotated, and modulated in other manners in order to scramble the
image. In some embodiments, the light entering beam-splitter unit 212 can already
have been modulated into pulses of light with varying wavelengths. The pulses of
light may represent the photonic communication system, and passive optical elements
in the beam-splitter unit 212 can split the light beams apart into a non-viewable
scrambled image 218.

[0042] In some embodiments, the beam-splitter unit 212 fragments the image 208
into separate components based on the wavelength of the image 208. The separate
components can be wavelength bands corresponding to different colors. Once the
image 208 is fragmented, beam-splitter unit can combine the fragments out of
sequence, and the resulting scrambled image 218 can be projected by projection unit
214 on to the display surface 216.

[0043] Projection unit 214 can be configured to project the scrambled image 218
onto the display surface 216. Optical elements within projection unit 214 can be
adjusted to focus scrambled image 218 on the display surface 216 based on the
distance of the display surface 216 from the projection display device 202. The
projection unit 214 can also be adjusted to change the shape, orientation, and tapering

of the scrambled image 218 to match the display surface 216.
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[0044] Turning now to FIG. 3, a block diagram illustrating an example, non-
limiting embodiment 300 of a projection display device 302 is shown. The projection
display device 302 can project a scrambled image 318 onto a display surface 316.
[0045] The projection display device 302 may include one or more of an image
generation unit 304, a wireless communication unit 306, and/or an encoding unit 308.
Image generation unit 304 can be configured to receive a control signal and
modulates light based on the control signal to create an image 310. The wireless
communications unit 306 can be configured to receive a transmission of the control
signal (not shown) from a wireless source (not shown). The encoding unit 308 can be
configured to encode a marker 312 into at least one pixel of the image 310, such that
the marker 312 can be used to identify the at least one pixel as being associated with
the image 310.

[0046] The wireless communications unit 306 can be further configured to
receive the control signal from an external source via an antenna (add label). The
wireless communications unit 306 can be further configured to process the received
transmission such that the control signal can be processed. The control signal, which
can include the multimedia signal, can also provide instructions for scrambling the
image 310 in accordance with a scrambling algorithm and/or an encryption key.
[0047] The encoding unit 308 can be configured to place a marker 312 in at least
one pixel of the image 310. The marker 312 can be scrambled by the beam-splitter
unit 314 into marker 320 in the resulting scrambled image 318. The marker 320 may
identify the scrambled image 318 as being associated with the projection display
device 302. In some embodiments, multiple projection display devices can be
configured to project different scrambled images onto the same display surface (e.g.,
316) and the markers allow the viewing devices to descramble and display respective
images for respective viewers.

[0048] In some embodiments, the markers 312 and 320 may include one or more
watermark(s) that identify the image as being associated with a particular projection
display device. In other embodiments, the markers can be encoded into one or more

pixels of the images. One or more pixels or portions of the image can be modified
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such that the modification identifies the projection display device from which the
image was projected.

[0049] FIG. 4 illustrates various processes arranged for use with the
aforementioned systems or other embodiments described herein. The processes in
FIG. 4 can be implemented, for example, by projection display devices 102 and 104,
202, and 302 illustrated in FIG. 1, FIG. 2, and FIG. 3, respectively.

[0050] FIG. 4 illustrates a flow diagram of an example, non-limiting embodiment
of a method 400 for projecting a scrambled image. Example methods may include
one or more operations, function, or actions as illustrated by one or more of blocks
402, 404, 406 and 408. Processing for method 400 may begin at block 402.

[0051] At block 402 (GENERATE AN OPTICAL IMAGE BASED ON A
DISPLAY IMAGE SIGNAL), an optical image can be generated, such as by image
generation unit 206 and/or image generation unit 304, in response to a display image
signal. The display image signal can include a signal that may be used to generate the
image. In some examples, the previously described image generation unit (e.g. 206,
304) can be configured to modulate and/or manipulate light generated by an
electromagnetic radiation unit to generate an image. The image can be generated
using LCDs, rotating color wheels, and/or by modulating one or more lasers to
generate a raster-based image. Block 402 may be followed by block 404.

[0052] At block 404 (MANIPULATE AN OPTICAL ELEMENT THAT IS IN A
PATH OF THE OPTICAL IMAGE IN RESPONSE TO A CONTROL SIGNAL), an
optical element in a path of the optical image can be manipulated, such as by beam
splitter unit 212 and/or beam splitter unit 314, effective to encode the optical image in
response to the manipulation such that a scrambled image is generated by the optical
element. Block 404 may be followed by block 406.

[0053] At block 406 (SCRAMBLE THE OPTICAL IMAGE IN RESPONSE TO
THE MANIPULATION) At least one of the optical elements can be dynamically
manipulated in response to a control signal according to a scrambling algorithm such
that a scrambled image is generated. In some examples, the scrambled image can be
generated by using a beam splitter (e.g. beam splitter unit 212) to split the light

making up the image into a plurality of parts using mirrors, lenses, filters, and other
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optical elements. The optical elements can be controllably moved, rotated, and
modulated in other manners in order to scramble the image in response to the control
signal. Block 406 may be followed by block 408.

[0054] At block 408(PROJECT THE SCRAMBLED IMAGE ONTO A
DISPLAY SURFACE), the scrambled image can be projected, such as by projection
unit 214, onto a display surface. Optical elements inside a projector can be adjusted
to focus the scrambled image on the display surface based on the distance of the
display surface from the projector. The optical elements can also be adjusted to
change the shape, orientation, and proportions of the scrambled image to match the
shape and/or contours of the display surface. The display surface can be any surface
that an image can be projected onto, and does not need to be a dedicated display
surface.

[0055] It is further noted that, for this and other processes and methods disclosed
herein, the functions performed in the processes and methods may be implemented in
differing order. Furthermore, the outlined steps and operations are only described as
examples, and some of the steps and operations may be optional, combined into fewer
steps and operations, or expanded into additional steps and operations without
detracting from the essence of the disclosed embodiments.

[0056] Turning now to FIG. 5, a block diagram illustrating an example, non-
limiting embodiment of a system 500 for viewing a scrambled image is shown.
System 500 can include eyewear 506 that can receive a scrambled image 504 that is
projected on a display surface 502.

[0057] A viewing device 508 can be at least partly built into, or attached to,
eyewear 506, and configured to process the scrambled image 504. The viewing
device 508 may include one or more of an intake lens group 510 and a combiner
optical group 512. The intake lens group 510 can be configured to receive and focus
incoming light beams from the scrambled image 504 that is displayed on the display
surface 502. The combiner optical group 512 can be configured to modulate, in
response to a control signal, an optical element effective to decode the scrambled

image 504 into a viewable image 514.
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[0058] Examples of eyewear 506 may include headsets, goggles, glasses, and
other portable viewing systems. The viewing device 508, which can be a part of the
eyewear 506, or detachable from the eyewear 506, or completely unrelated to
eyewear 506, may include groups of optical elements such as the intake lens group
510 and the combiner optical group 512.

[0059] The intake lens group 510 can be a set of lenses that are arranged to
operate to gather and focus the light from the scrambled image 504. The lenses in the
intake lens group 510 can be adjusted to change the size and/or focus of the viewable
image 514. In some embodiments, the orientation and shape of the viewable image
can also be adjusted by manipulations to the intake lens group 510. For instance,
when the scrambled image 504 and the display surface 502 are at a non-right angle
(i.e., non-orthogonally aligned) relative to a plane of the eyewear 506, the intake lens
group 510 can be adjusted to compensate for tapering and the keystone effect.

[0060] In some embodiments, the intake lens group 510 can be embedded with
photo-chromic materials that, when electrically stimulated, can be controlled by the
viewer to increase or decrease the background lighting conditions on demand. In
some examples, intake lens group 510 may employ electronically transitioning lenses
to facilitate automatic or manual adjustments of the brightness of the viewable image
and surroundings as shown in the display. The electronically transitioning lenses may
also have other adjustments such as color and/or contrast control, which may be
manipulated by the user through an interactive multimedia display interface. In some
examples, a small radial control mechanism, depression button actuator or slide
control mechanism may be embedded into an arm of the eyewear 506, which can
enable the user to adjust the brightness of the eyeglass lens: brighter for bright
outdoor viewing conditions, and dimmer when transitioning to dark indoor viewing
spaces, for instance.

[0061] The combiner optical group 512 may be configured to modulate one or
more optical elements effective to decode the scrambled image into a viewable
image. In some examples, the combiner optical group 512 may be configured to
effectively combine the light beams that were previously split by the beam-splitter

unit 212 in the projection display device. In still other examples, the combiner optical
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group 512 may be configured to modulate the one or more optical elements in
accordance with a descrambling algorithm and/or decryption key that is associated
with the scrambling algorithm/encryption key used to scramble the scrambled image
504.

[0062] In some embodiments, the descrambling algorithm and/or decryption key
can be received by the viewing device via the scrambled image 504 as metadata
embedded in the scrambled image 504. In other embodiments, the viewing device
508 can store the descrambling algorithm and/or decryption key in memory stored in
the eyewear 506. A marker or identifier in the scrambled image 504 can indicate
which descrambling algorithm and/or decryption key is associated with the scrambled
image 504. A wireless communications unit in the eyewear 506 or the viewing
device 508 can also be configured to receive the descrambling algorithm and/or
decryption key wirelessly from a transmitter.

[0063] Turning now to FIG. 6, a block diagram illustrating an example, non-
limiting embodiment of a viewing device that selects a scrambled image to view from
a plurality of scrambled images is shown. System 600 can include a viewing device
602 that is configured to receive light from scrambled images 606 and 608, and to
create a viewable image 622.

[0064] Viewing device 602 can include one or more of an intake lens group 612,
and/or a combiner optical group 614. The intake lens group 612 can be configured to
receive and focus incident light beams from the scrambled images 606 and 608. The
combiner optical group 614 can be configured to dynamically modulate an optical
element (not shown) effective to decode one or more of the scrambled images 608
and 606 into a viewable image 622.

[0065] Viewing device 602 may further include one or more of a selection
component 616, a blocker component 618, and/or a translation component 620. The
selection component 616 can be configured to select a scrambled image from among
the scrambled images 606 and 608 received by the intake lens group 612. The
blocker component 618 can be configured to block the scrambled images of the set of
scrambled images that are not selected by the selection component 616. The

translation component 620 can be configured to receive electromagnetic radiation in a
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non-visible wavelength from the selected scrambled image and translate the
electromagnetic radiation of the non-visible wavelength into a light beam of a visible
wavelength.

[0066] The selection component 616 can be configured to select the scrambled
image to descramble based on the markers 604 and 610 that are associated with
scrambled images 606 and 608 respectively. The markers or identifiers may indicate
that the scrambled images are associated with a particular projection display device.
In some embodiments, more than one projection display devices can project different
scrambled images onto the same display surface and the markers allow the viewing
device 602 to descramble and display a particular image or set of images for a given
user.

[0067] In some embodiments, the markers 604 and 610 may include one or more
watermark(s) that identify the image. In other embodiments, the markers 604 and
610 can be encoded into one or more pixels of the images. Each pixel of the image
can be modified such that the modification identifies the projection display device
from which the image was projected. The blocker component 618 can block the
unselected scrambled image based on the markers 604 and 610. Any pixel or portion
of an image that is associated with the marker can be blocked such that combiner
optical group 614 only descrambles the selected scrambled image.

[0068] FIG. 7 illustrates various processes arranged for use with the
aforementioned systems or other embodiments disclosed herein. The processes in
FIG. 7 can be implemented for example by devices 508 and 602 illustrated in FIG. §
and FIG. 6, respectively.

[0069] FIG. 7 illustrates a flow diagram of an example, non-limiting embodiment
of a method 700 for viewing scrambled images. Example methods may include one
or more operations, function, or actions as illustrated by one or more of blocks 702,
704, 706 and/or 708.Processing for method 700 may begin at block 702.

[0070] At block 702 (FOCUS LIGHT BEAMS OF A SCRAMBLED IMAGE
REFLECTED FROM A DISPLAY SURFACE TO GENERATE FOCUSED LIGHT
BEAMS), light beams from a scrambled image reflected from a display surface may

be focused, such as by intake lens group 510 and/or 612, to generate focused light
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beams. One or more lenses (such as in viewing device 602 shown in FIG. 6) can be
configured operable to gather and focus the light from the scrambled image. The
lenses can be adjusted to change the size and/or focus of a resulting viewable image.
In some embodiments, the orientation and shape of the viewable image can also be
changed by adjustments to the intake lens group. For instance, if the scrambled
image and the display surface may beat a non-right angle relative to a focal plane of
the eyewear, the intake lens group can be adjusted to compensate for tapering and the
keystone effect. Block 702 may be followed by block 704.

[0071] At block 704 (RECEIVE THE FOCUSED LIGHT BEAMS WITH A
CONTROLLED OPTICAL ELEMENT), the focused light beams may be received by
one or more controlled optical elements (e.g., combiner optical group 512 and/or
614). The controlled optical elements can by lenses, prisms, mirrors, and/or filters
that can be manipulated to descramble the image. Block 704 may be followed by
block 706.

[0072] At block 706 (DESCRAMBLE THE FOCUSED LIGHT BEAMS TO
GENERATE A VIEWABLE IMAGE BY MODULATION OF THE
CONTROLLED OPTICAL ELEMENT), the one or more controlled optical elements
(e.g., combiner optical group 512 and/or 614) are modulated to descramble the
focused light beams to generate a viewable image. The focused light beams can be
recombined and/or manipulated by the controlled optical elements in accordance with
a descrambling algorithm that is associated with the scrambling algorithm used to
scramble the scrambled image. Block 706 may be followed by block 708.

[0073] At block 708 (DISPLAY THE VIEWABLE IMAGE IN A VIEWING
DEVICE), the viewable image (e.g., viewable image 514 and/or 622) is displayed in
the viewing device in a line of sight with the display surface. The viewable image
can be displayed in a viewing device such that the viewable image is perceived as in
focus to the eyes of the viewer of the viewing device. The focus can be adjusted
based on the eyesight of the viewer. The viewable image can also be displayed such
that the image appears in the same position as the scrambled image on the display
surface. Keeping the image stationary relative to the display surface can reduce

motion sickness effects and nausea.
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[0074] Turning now to FIG. 8, a block diagram illustrating an example, non-
limiting embodiment 800 of a viewing device 806 for viewing a scrambled image is
shown. The viewing device 806 can be configured to view a scrambled image 804 on
a display surface 802.

[0075] The viewing device806 can include one or more components that can be
configured to process the scrambled image 804 to output a descrambled image 814.
In some embodiments, the viewing device 806 can include a camera 808, a decoder
component 810, and a display component 812. The camera 808 may be configured to
electronically capture the scrambled image 804 displayed on the display surface 802,
and/or a decoder component 810 may be configured to unscramble the scrambled
image into at least one unscrambled image 814. In some additional examples, the
viewing device 806 can also include a display component 8§12 that may be configured
to show the unscrambled image 814 in response to the scrambled image being
decoded, where the unscrambled image 814 is shown at a fixed position relative to
the scrambled image 804 on the display surface 802.

[0076] In various examples, viewing device 806 may include a camera 808 or
other image capture device such as a digital camera that may use a CCD and/or
CMOS sensor. The camera 808 can include one or more lenses that can adjust the
size and/or the focus of the scrambled image 804 before electronic capture. Once
captured electronically, the captured image (e.g., a digital image) can be coupled to a
decoder component 810, which may be configured to unscramble the scrambled
image 804 using a descrambling algorithm and/or decryption key that is associated
with the scrambled image.

[0077] In some embodiments, the descrambling algorithm and/or the decryption
key can be transmitted wirelessly to the viewing device 806. In other embodiments,
the descrambling algorithm and/or the decryption key can be embedded into the
scrambled image 804, such that the decoder component 8§10 can analyze the
scrambled image 804 to derive the scrambling algorithm/decryption key. In some
examples, the decryption key can be associated with the projection display device that
projected the scrambled image 804, or it can be associated with the multimedia

source.
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[0078] The display component 812 can be arranged to receive the unscrambled
image 814 from the decoder component 810, and responsively display the
unscrambled image 8§14. In some examples, the unscrambled image 814 may be
viewed on a heads-up display (HUD) 816 positioned within a line of sight of the
scrambled image 804. As previously described, showing the unscrambled image 814
in a substantially fixed position relative to the HUD 816, even when the viewing
device 806 may be changing orientations can cause motion sickness. In order to
minimize motion sickness and nausea, the display component 812 can be configured
to display the unscrambled image 814 at a fixed position relative to the scrambled
image 804 on the display surface 8§02, even if the viewing device 806 is in motion.
[0079] In some embodiments, the display component 812 can also be configured
to correct the orientation and tapering of the scrambled image 804 when it reproduces
the viewable image §814. For example, the viewing device 806 can observe the
scrambled image 804 at an angle where the scrambled image 804 appears highly
tapered, and the display component 812 can be configured to correct for the tapering,
e.g., via interpolative processes or perspective transforms, such that the unscrambled
image 814 may be observed as if it was viewed at an angle perpendicular to the plane
of the image.

[0080] In some embodiments, the viewing device 806 may include one or more
stereoscopic cameras. One or more display components can be configured to display
the unscrambled images from the stereoscopic cameras in two HUDs. Each HUD can
be viewed by one eye of the viewer via viewing device 806 such that the viewer
perceives a 3-dimensional (3D) image.

[0081] Turning now to FIG. 9, a block diagram illustrating an example, non-
limiting embodiment 900 of a viewing device 902 configured to view a scrambled
image. A viewing device 902 may be configured to observe a set of scrambled
images 906 and 910 and process the set of scrambled images to display a viewable
image. Viewing device 902 may include a camera 904 that is configured to
electronically capture the scrambled images. A number of additional components on
the viewing device 902 can be used to assist in processing and displaying the

viewable image, such as one or more of a detection component 922, a decoder
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component 914, a selection component 916, a wireless component 918, a blocker
component 920, a display component 924, an interface component 926, and/or an
audio component 928.

[0082] The detection component 812 can be configured to detect identifiers 908
and 912 encoded into a pixel of the scrambled images 906 and 910, respectively,
where the identifiers may indicate that the pixel is associated with the scrambled
image. In some embodiments, the identifiers 908 and 912 can be or may include a
watermark that identifies the image. In other embodiments, the markers can be
encoded into one or more pixels of the images. Each pixel of the image can be
modified such that the modification identifies the projection display device from
which the image was projected.

[0083] The selection component 916 can be configured to select a scrambled
image from among scrambled images 906 and 910, captured by the camera, and then,
the decoder component 914 can be adapted to decode the selected scrambled image.
The blocker component 920 can be configured to block the scrambled images of the
set of scrambled images that are not selected by the selection component 916. The
selection component 916 can be adapted to select the scrambled image to descramble
based on the markers908 and 912 identified by the detection component 922. The
markers (or identifiers) may indicate that the scrambled images are associated with a
particular projection display device. In some embodiments, more than one projection
display devices can be configured to project scrambled images onto the same display
surface and the markers be utilized by the viewing device 902 to descramble and
display an image from a particular projection display device.

[0084] The blocker component 920 can be configured to block the unselected
scrambled image based on the markers 908 and 912. A pixel or portion of an image
with a marker that is associated with the unselected scrambled image can be blocked
by blocker component 920. Decoder component 914 will then descramble the
selected scrambled image and display component 924 will display just the selected
unscrambled image.

[0085] The wireless component 918 can be configured to receive a scrambled or

unscrambled image transmitted wirelessly. Display component 924 can be

-19 -



WO 2014/011156 PCT/US2012/046050

configured to display unscrambled image directly, and decoder component 914 can
descramble the scrambled image before display component 924 displays the
wirelessly transmitted image in the HUD. In some embodiments, the viewing device
902 can be configured to receive the multimedia display directly from a wireless
source without having to electronically capture a projected scrambled image. To
playback the multimedia, a decryption key may be used to decrypt the transmitted
multimedia. The decryption key and/or pass code can be entered manually, stored in
the viewing device 902, or received from an input device communicatively coupled to
the viewing device 902, e.g., via wireless means. The audio component 928 can be
configured to playback an audio stream that is associated with the viewable image
displayed by the display component 924. Speakers in the viewing device 902 can be
configured to playback the audio into the ears of the viewer wearing the viewing
device 902.In some embodiments, the audio stream can be embedded in a series of
scrambled images and be processed by the viewing device 902. In other
embodiments, the audio can be received from an external source (e.g., the projection
display device) by the wireless component 918.

[0086] The interface component 926 can be configured to translate external
motions imaged by the camera 904 into interface commands that control the display
component. For example, hand gestures and the like can be captured by the camera
904, identified as command gestures, and the commands that are associated with the
gestures can be executed in response to recognizing the identified command gestures.
In some examples, command gestures can be used to change settings on the viewing
device 902 such as making the display brighter or dimmer and changing the volume
of the audio. In some other examples, command gestures can also be used to control
the playback of the media, whether it is streamed directly to the viewing device 902,
or is projected as scrambled images by a projection display device. The commands
can be sent by the wireless component 918 to the projection display device, and can
include such instructions to rewind, play, and stop the multimedia. Other instructions
to both the viewing device 902 and the projection display device are possible as well.
[0087] In some embodiments, the interface component 926 can be linked to radial

control mechanisms, depression button actuators and/or slide control mechanisms
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embedded into the viewing device 902 that can be adjusted to execute commands
associated with playback of the multimedia.

[0088] FIG. 10 illustrates various processes arranged for use with the
aforementioned systems, or other embodiments described herein. The processes in
FIG. 10 can be implemented for example by devices806 and 902 illustrated in FIG. 8
and FIG. 9, respectively. FIG. 10 illustrates a flow diagram of an example, non-
limiting embodiment of a method 1000 for viewing a scrambled image. Example
methods may include one or more operations, function, or actions as illustrated by
one or more of blocks 1002, 1004, and/or 1006. Processing for method 1000 may
begin at block 1002. At block 1002 (RECEIVE A DIGITAL IMAGE OF A
SCRAMBLED IMAGE), a digital image of a scrambled image is received. The
digital image can be produced by a camera on a viewing device (e.g. by camera §08
and/or 904). The camera can use charge-coupled device (CCD) and/or
complementary metal-oxide semiconductor (CMOS) sensors to capture the image and
the image can be stored in a memory on the viewing device or can be sent directly to
a decoder component which receives the digital image. Block 1002 may be followed
by block 1004.

[0089] At block 1004 (UNSCRAMBLE THE SCRAMBLED IMAGE INTO A
VIEWABLE IMAGE), the scrambled image is unscrambled into a viewable image.
A decoder component (e.g. decoder component 810 and/or 914) can unscramble the
scrambled image using a descrambling algorithm and/or decryption key that is
associated with the scrambled image. In some embodiments, the descrambling
algorithm or the decryption key can be transmitted wirelessly (e.g. via wireless
component 918) to the viewing device and in other embodiments, the descrambling
algorithm or the decryption key can be embedded into the scrambled image, such that
the scrambled image is analyzed to derive the scrambling algorithm/decryption key.
The decryption key can be associated with the projection display device that projected
the scrambled image (e.g., by projection display device 202 and/or 302). Block 1004
may be followed by block 1006.

[0090] At block 1006 (DISPLAY THE VIEWABLE IMAGE WITH AN
OCULAR APPARATUS AT A FIXED POSITION RELATIVE TO THE

=21 -



WO 2014/011156 PCT/US2012/046050

SCRAMBLED IMAGE ON A DISPLAY SURFACE), the viewable image is
displayed with an ocular device and is displayed at a fixed position relative to the
scrambled image on a display surface (e.g., by display component 812 and/or 924).
The ocular device can be a part of a transparent HUD. Displaying the viewable
image in a fixed position relative to the HUD, even when the viewing device may be
changing orientations can cause motion sickness. Therefore, the ocular device
displays the viewable image at a fixed position relative to scrambled image on the

display surface, even if the viewing device is being move around.

EXAMPLE COMPUTING ENVIRONMENT

[0080] As mentioned, the disclosed subject matter applies to any device wherein
it may be desirable to communicate data, e.g., to or from a projection display device,
or a viewing device attached to or integrated into eyewear. It should be understood,
therefore, that handheld, portable and other computing devices and computing objects
of all kinds are contemplated for use in connection with the disclosed subject matter,
e.g., anywhere that a device can communicate data or otherwise receive, process or
store data. Accordingly, the below general purpose remote computer described below
in FIG. 11 is but one example, and the disclosed subject matter can be implemented
with any client having network/bus interoperability and interaction. Thus, the
disclosed subject matter can be implemented in an environment of networked hosted
services in which very little or minimal client resources are implicated, e.g., a
networked environment in which the client device serves merely as an interface to the
network/bus, such as an object placed in an appliance.

[0081] Although not required, some aspects of the disclosed subject matter can
partly be implemented via an operating system, for use by a developer of services for
a device or object, and/or included within application software that operates in
connection with the component(s) of the disclosed subject matter. Software may be
described in the general context of computer executable instructions, such as program
modules or components, being executed by one or more computer(s), such as

projection display devices, viewing devices, or other devices. Those skilled in the art
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will appreciate that the disclosed subject matter may be practiced with other computer
system configurations and protocols.

[0082] FIG. 11 thus illustrates an example of a suitable computing system
environment 1100 in which some aspects of the disclosed subject matter can be
implemented, although as made clear above, the computing system environment 1100
is only one example of a suitable computing environment for a device and is not
intended to suggest any limitation as to the scope of use or functionality of the
disclosed subject matter. Neither should the computing environment 1100 be
interpreted as having any dependency or requirement relating to any one or
combination of components illustrated in the exemplary operating environment 1100.
[0083] With reference to FIG. 11, an exemplary device for implementing the
disclosed subject matter includes a general-purpose computing device in the form of a
computer 1110. Components of computer 1110 may include, but are not limited to, a
processing unit 1120, a system memory 1130, and a system bus 1121 that couples
various system components including the system memory to the processing unit 1120.
The system bus 1121 may be any of several types of bus structures including a
memory bus or memory controller, a peripheral bus, and a local bus using any of a
variety of bus architectures.

[0084] Computer 1110 typically includes a variety of computer readable media.
Computer readable media can be any available media that can be accessed by
computer 1110. By way of example, and not limitation, computer readable media can
comprise computer storage media and communication media. Computer storage
media includes volatile and nonvolatile, removable and non-removable media
implemented in any method or technology for storage of information such as
computer readable instructions, data structures, program modules or other data.
Computer storage media includes, but is not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CDROM, digital versatile disks (DVD) or
other optical disk storage, magnetic cassettes, magnetic tape, magnetic disk storage or
other magnetic storage devices, or any other medium which can be used to store the
desired information and which can be accessed by computer 1110. Communication

media typically embodies computer readable instructions, data structures, program
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modules, or other data in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery media.

[0085] The system memory 1130 may include computer storage media in the
form of volatile and/or nonvolatile memory such as read only memory (ROM) and/or
random access memory (RAM). A basic input/output system (BIOS), containing the
basic routines that help to transfer information between elements within computer
1110, such as during start-up, may be stored in memory 1130. Memory 1130
typically also contains data and/or program modules that are immediately accessible
to and/or presently being operated on by processing unit 1120. By way of example,
and not limitation, memory 1130 may also include an operating system, application
programs, other program modules, and program data.

[0086] The computer 1110 may also include other removable/non-removable,
volatile/nonvolatile computer storage media. For example, computer 1110 could
include a hard disk drive that reads from or writes to non-removable, nonvolatile
magnetic media, a magnetic disk drive that reads from or writes to a removable,
nonvolatile magnetic disk, and/or an optical disk drive that reads from or writes to a
removable, nonvolatile optical disk, such as a CD-ROM or other optical media.
Other removable/non-removable, volatile/nonvolatile computer storage media that
can be used in the exemplary operating environment include, but are not limited to,
magnetic tape cassettes, flash memory cards, digital versatile disks, digital video tape,
solid state RAM, solid state ROM, and the like. A hard disk drive is typically
connected to the system bus 1121 through a non-removable memory interface such as
an interface, and a magnetic disk drive or optical disk drive is typically connected to
the system bus 1121 by a removable memory interface, such as an interface.

[0087] A user can enter commands and information into the computer 1110
through input devices such as a keyboard and pointing device, commonly referred to
as a mouse, trackball, or touch pad. Other input devices can include a microphone,
joystick, game pad, satellite dish, scanner, wireless device keypad, voice commands,
or the like. These and other input devices are often connected to the processing unit
1120 through user input 1140 and associated interface(s) that are coupled to the

system bus 1121, but may be connected by other interface and bus structures, such as
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a parallel port, game port, or a universal serial bus (USB). A graphics subsystem can
also be connected to the system bus 1121. A projection unit in a projection display
device, or a HUD in a viewing device or other type of display device can also be
connected to the system bus 1121 via an interface, such as output interface 1150,
which may in turn communicate with video memory. In addition to a monitor,
computers can also include other peripheral output devices such as speakers which
can be connected through output interface 1150.

[0088] The computer 1110 can operate in a networked or distributed environment
using logical connections to one or more other remote computer(s), such as remote
computer 1170, which can in turn have media capabilities different from device 1110.
The remote computer 1170 can be a personal computer, a server, a router, a network
PC, a peer device, personal digital assistant (PDA), cell phone, handheld computing
device, a projection display device, a viewing device, or other common network node,
or any other remote media consumption or transmission device, and may include any
or all of the elements described above relative to the computer 1110. The logical
connections depicted in FIG. 11 include a network 1171, such local area network
(LAN) or a wide area network (WAN), but can also include other networks/buses,
either wired or wireless. Such networking environments are commonplace in homes,
offices, enterprise-wide computer networks, intranets and the Internet.

[0089] When used in a LAN networking environment, the computer 1110 can be
connected to the LAN 1171 through a network interface or adapter. When used in a
WAN networking environment, the computer 1110 can typically include a
communications component, such as a modem, or other means for establishing
communications over the WAN, such as the Internet. A communications component,
such as wireless communications component, a modem and so on, which can be
internal or external, can be connected to the system bus 1121 via the user input
interface of input 1140, or other appropriate mechanism. In a networked
environment, program modules depicted relative to the computer 1110, or portions
thereof, can be stored in a remote memory storage device. It will be appreciated that
the network connections shown and described are exemplary and other means of

establishing a communications link between the computers can be used.
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[0090] While the disclosed subject matter has been described in connection with
the preferred embodiments of the various figures, it is to be understood that other
similar embodiments may be used or modifications and additions may be made to the
described embodiment for performing the same function of the disclosed subject
matter without deviating therefrom. For example, one skilled in the art will recognize
that the disclosed subject matter as described in the present application applies to
communication systems using the disclosed techniques, systems, and methods and
may be applied to any number of devices connected via a communications network
and interacting across the network, either wired, wirelessly, or a combination thereof.
[0091] Accordingly, while words such as transmitted and received are used in
reference to the described communications processes, it should be understood that
such transmitting and receiving is not limited to digital communications systems, but
could encompass any manner of sending and receiving data suitable for
implementation of the described techniques. As a result, the disclosed subject matter
should not be limited to any single embodiment, but rather should be construed in

breadth and scope in accordance with the appended claims.

EXAMPLE NETWORKING ENVIRONMENT

[0092] One of ordinary skill in the art can appreciate that the disclosed subject
matter can be implemented in connection with any computer or other client or server
device, which can be deployed as part of a communications system, a computer
network, or in a distributed computing environment, connected to any kind of data
store. In this regard, the disclosed subject matter pertains to any computer system or
environment having any number of memory or storage units, and any number of
applications and processes occurring across any number of storage units or volumes,
which may be used in connection with communication systems using the techniques,
systems, and methods in accordance with the disclosed subject matter. The disclosed
subject matter can apply to an environment with server computers and client
computers deployed in a network environment or a distributed computing
environment, having remote or local storage. The disclosed subject matter can also

be applied to standalone computing devices, having programming language
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functionality, interpretation and execution capabilities for generating, receiving,
storing, and/or transmitting information in connection with remote or local services
and processes.

[0093] Distributed computing provides sharing of computer resources and
services by exchange between computing devices and systems. These resources and
services can include the exchange of information, cache storage, and disk storage for
objects, such as files. Distributed computing takes advantage of network
connectivity, allowing clients to leverage their collective power to benefit the entire
enterprise. In this regard, a variety of devices can have applications, objects, or
resources that may implicate the communication systems using the techniques,
systems, and methods of the disclosed subject matter.

[0094] FIG. 12isa schematic diagram illustrating an exemplary networked or
distributed computing environment. The distributed computing environment
comprises computing objects 1214, 1212, 1220, andefc. and projection display device
1204, computing object 1208, viewing device 1210, headset 1216, and etc. These
objects can comprise programs, methods, data stores, programmable logic, etc. The
objects can also comprise portions of the same or different devices such as projectors,
virtual reality headsets , efc. Each object can communicate with another object by
way of the communications network 1202. This network can itself comprise other
computing objects and computing devices that provide services to the system of FIG.
12, and can itself represent multiple interconnected networks. In accordance with an
aspect of the disclosed subject matter, each object, device, or device1204, 1208, 1210,
1212, 1214, 1216, 1220, andetc. can contain an application that can make use of an
APIL, or other object, software, firmware and/or hardware, suitable for use with the
techniques in accordance with the disclosed subject matter.

[0095] It can also be appreciated that an object, such as 1208, can be hosted on
another computing device, projection display device, and/or viewing device. Thus,
although the physical environment depicted may show the connected devices as
computers, such illustration is merely exemplary and the physical environment may

alternatively be depicted or described comprising various digital devices, any of
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which may employ a variety of wired and wireless services, software objects such as
interfaces, COM objects, and the like.

[0096] There is a variety of systems, components, and network configurations
that support distributed computing environments. For example, computing systems
can be connected together by wired or wireless systems, by local networks or widely
distributed networks. Currently, many of the networks are coupled to the Internet,
which can provide an infrastructure for widely distributed computing and can
encompass many different networks. Any of the infrastructures can be used for
communicating information used in systems employing the techniques, systems, and
methods according to the disclosed subject matter.

[0097] The Internet commonly refers to the collection of networks and gateways
that utilize the Transmission Control Protocol/Internet Protocol (TCP/IP) suite of
protocols, which are well known in the art of computer networking. The Internet can
be described as a system of geographically distributed remote computer networks
interconnected by computers executing networking protocols that allow users to
interact and share information over network(s). Because of such widespread
information sharing, remote networks such as the Internet have thus far generally
evolved into an open system with which developers can design software applications
for performing specialized operations or services, essentially without restriction.
[0098] A server is typically a remote computer system accessible over a remote or
local network, such as the Internet or wireless network infrastructures. The client
process can be active in a first computer system, and the server process can be active
in a second computer system, communicating with one another over a
communications medium, thus providing distributed functionality and allowing
multiple clients to take advantage of the information-gathering capabilities of the
server. Any software objects utilized pursuant to communication (wired or
wirelessly) using the techniques, systems, and methods of the disclosed subject matter
may be distributed across multiple computing devices or objects.

[0099] Client(s) and server(s) communicate with one another utilizing the
functionality provided by protocol layer(s). For example, HyperText Transfer

Protocol (HTTP) is a common protocol that is used in conjunction with the World

-28 -



WO 2014/011156 PCT/US2012/046050

Wide Web (WWW), or “the Web.” Typically, a computer network address such as
an Internet Protocol (IP) address or other reference such as a Universal Resource
Locator (URL) can be used to identify the server or client computers to each other.
The network address can be referred to as a URL address. Communication can be
deliveredover a communications medium, e.g., client(s) and server(s) can be coupled
to one another via TCP/IP connection(s) for high-capacity communication.

[00100] Thus, FIG. 12 illustrates an exemplary networked or distributed
environment, with server(s) in communication with client computer (s) via a
network/bus, in which the disclosed subject matter may be employed. In more detail,
a number of servers 1214, 1212, etc. are interconnected via a communications
network/bus 1202, which can be a LAN, WAN, intranet, GSM network, the Internet,
etc., with a number of client devices1204, 1208, 1210, 1216 and etc., such as a
projection display device, viewing device, headset, and the like in accordance with
the disclosed subject matter. It is thus contemplated that the disclosed subject matter
can apply to any computing device in connection with which it is desirable to
communicate data over a network.

[00101] In a network environment in which the communications network/bus
1202 is the Internet, for example, the servers 1212 and 1214 can be Web servers with
which the clients 1204, 1208, 1210, 1216 and efc. communicate via any of a number
of known protocols such as HTTP.

[00102] Each client computer 1204, 1208, 1210, 1216, 1220 and efc. and server
computers1212, and 1214. can be equipped with various application program
modules or objects 1218, 1206, 1222, 1226, 1228,efc. and with connections or access
to various types of storage elements or objects, across which files or data streams may
be stored or to which portion(s) of files or data streams may be downloaded,
transmitted or migrated. Any one or more of computers 1204, 1208, 1210, 1212,
1214, 1216, and etc. can be responsible for the maintenance and updating of a
database 1224 or other storage element, such as a database or memory 1224 for
storing data processed or saved based on, or the subject of, communications made
according to the disclosed subject matter. Thus, the disclosed subject matter can be

utilized in a computer network environment having client devices1204, 1208, 1210,
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1216, 1220, and etc. that can access and interact with a computer network/bus 1202
and server computers 1212 and 1214.

[00103] The foregoing detailed description has set forth various embodiments
of the devices and/or processes via the use of block diagrams, flowcharts, and/or
examples. Insofar as such block diagrams, flowcharts, and/or examples contain one
or more functions and/or operations, it will be understood by those within the art that
each function and/or operation within such block diagrams, flowcharts, or examples
can be implemented, individually and/or collectively, by a wide range of hardware,
software, firmware, or virtually any combination thereof. In one embodiment, several
portions of the subject matter described herein may be implemented via Application
Specific Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs),
digital signal processors (DSPs), or other integrated formats. However, those skilled
in the art will recognize that some aspects of the embodiments disclosed herein, in
whole or in part, can be equivalently implemented in integrated circuits, as one or
more computer programs running on one or more computers (e.g., as one or more
programs running on one or more computer systems), as one or more programs
running on one or more processors (€.g., as one or more programs running on one or
more microprocessors), as firmware, or as virtually any combination thereof, and that
designing the circuitry and/or writing the code for the software and or firmware
would be well within the skill of one of skill in the art in light of this disclosure. In
addition, those skilled in the art will appreciate that the mechanisms of the subject
matter described herein are capable of being distributed as a program product in a
variety of forms, and that an illustrative embodiment of the subject matter described
herein applies regardless of the particular type of signal bearing medium used to
actually carry out the distribution. Examples of a signal bearing medium include, but
are not limited to, the following: a recordable type medium such as a floppy disk, a
hard disk drive, a CD, a DVD, a digital tape, a computer memory, etc.; and a
transmission type medium such as a digital and/or an analog communication medium
(e.g., a fiber optic cable, a waveguide, a wired communications link, a wireless

communication link, etc.).
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[00104] Those skilled in the art will recognize that it is common within the art
to describe devices and/or processes in the fashion set forth herein, and thereafter use
engineering practices to integrate such described devices and/or processes into data
processing systems. That is, at least a portion of the devices and/or processes
described herein can be integrated into a data processing system via a reasonable
amount of experimentation. Those having skill in the art will recognize that a typical
data processing system generally includes one or more of a system unit housing, a
video display device, a memory such as volatile and non-volatile memory, processors
such as microprocessors and digital signal processors, computational entities such as
operating systems, drivers, graphical user interfaces, and applications programs, one
or more interaction devices, such as a touch pad or screen, and/or control systems
including feedback loops and control motors (e.g., feedback for sensing position
and/or velocity; control motors for moving and/or adjusting components and/or
quantities). A typical data processing system may be implemented utilizing any
suitable commercially available components, such as those typically found in data
computing/communication and/or network computing/communication systems.
[00105] The herein described subject matter sometimes illustrates different
components contained within, or connected with, different other components. It is to
be understood that such depicted architectures are merely examples, and that in fact
many other architectures can be implemented which achieve the same functionality.
In a conceptual sense, any arrangement of components to achieve the same
functionality is effectively "associated" such that the desired functionality is achieved.
Hence, any two components herein combined to achieve a particular functionality can
be seen as "associated with" each other such that the desired functionality is achieved,
irrespective of architectures or intermedial components. Likewise, any two
components so associated can also be viewed as being "operably connected"”, or
"operably coupled", to each other to achieve the desired functionality, and any two
components capable of being so associated can also be viewed as being "operably
couplable”, to each other to achieve the desired functionality. Specific examples of
operably couplable include but are not limited to physically mateable and/or

physically interacting components and/or wirelessly interactable and/or wirelessly
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interacting components and/or logically interacting and/or logically interactable
components.

[00106] With respect to the use of substantially any plural and/or singular terms
herein, those having skill in the art can translate from the plural to the singular and/or
from the singular to the plural as is appropriate to the context and/or application. The
various singular/plural permutations may be expressly set forth herein for sake of
clarity.

[00107] It will be understood by those within the art that, in general, terms used
herein, and especially in the appended claims (e.g., bodies of the appended claims)
are generally intended as “open” terms (e.g., the term “including” should be
interpreted as “including but not limited to,” the term “having” should be interpreted
as “having at least,” the term “includes” should be interpreted as “includes but is not
limited to,” etc.). It will be further understood by those within the art that if a
specific number of an introduced claim recitation is intended, such an intent will be
explicitly recited in the claim, and in the absence of such recitation no such intent is
present. For example, as an aid to understanding, the following appended claims may
contain usage of the introductory phrases "at least one" and "one or more" to
introduce claim recitations. However, the use of such phrases should not be
construed to imply that the introduction of a claim recitation by the indefinite articles
"a" or "an" limits any particular claim containing such introduced claim recitation to
embodiments containing only one such recitation, even when the same claim includes
the introductory phrases "one or more" or "at least one" and indefinite articles such as
"a" or "an" (e.g., “a” and/or “an” should be interpreted to mean “at least one” or “one
or more”); the same holds true for the use of definite articles used to introduce claim
recitations. In addition, even if a specific number of an introduced claim recitation is
explicitly recited, those skilled in the art will recognize that such recitation should be
interpreted to mean at least the recited number (e.g., the bare recitation of "two
recitations,” without other modifiers, means at least two recitations, or two or more
recitations). Furthermore, in those instances where a convention analogous to “at

least one of A, B, and C, etc.” is used, in general such a construction is intended in

the sense one having skill in the art would understand the convention (e.g., ©“ a system
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having at least one of A, B, and C” would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C together, B and C
together, and/or A, B, and C together, etc.). In those instances where a convention
analogous to “at least one of A, B, or C, etc.” is used, in general such a construction is
intended in the sense one having skill in the art would understand the convention
(e.g., *“ a system having at least one of A, B, or C” would include but not be limited to
systems that have A alone, B alone, C alone, A and B together, A and C together, B
and C together, and/or A, B, and C together, etc.). It will be further understood by
those within the art that virtually any disjunctive word and/or phrase presenting two
or more alternative terms, whether in the description, claims, or drawings, should be
understood to contemplate the possibilities of including one of the terms, either of the
terms, or both terms. For example, the phrase “A or B” will be understood to include
the possibilities of “A” or “B” or “A and B.”

[00108] In addition, where features or aspects of the disclosure are described in
terms of Markush groups, those skilled in the art will recognize that the disclosure is
also thereby described in terms of any individual member or subgroup of members of
the Markush group.

[00109] As will be understood by one skilled in the art, for any and all purposes,
such as in terms of providing a written description, all ranges disclosed herein also
encompass any and all possible sub-ranges and combinations of sub-ranges thereof.
Any listed range can be easily recognized as sufficiently describing and enabling the
same range being broken down into at least equal halves, thirds, quarters, fifths,
tenths, etc. As a non-limiting example, each range discussed herein can be readily
broken down into a lower third, middle third and upper third, etc. As will also be
understood by one skilled in the art all language such as “up to,” “at least,” and the
like include the number recited and refer to ranges which can be subsequently broken
down into sub-ranges as discussed above. Finally, as will be understood by one
skilled in the art, a range includes each individual member. Thus, for example, a
group having 1-3 cells refers to groups having 1, 2, or 3 cells. Similarly, a group

having 1-5 cells refers to groups having 1, 2, 3, 4, or 5 cells, and so forth.
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[00110] From the foregoing, it will be noted that various embodiments of the
subject disclosure have been described herein for purposes of illustration, and that
various modifications may be made without departing from the scope and spirit of the
subject disclosure. Accordingly, the various embodiments disclosed herein are not
intended to be limiting, with the true scope and spirit being indicated by the following

claims.
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CLAIMS

What is claimed is:

1. A projection display device, comprising:

an electromagnetic radiation generation unit configured to generate radiation;

an image generation unit configured to receive a control signal and modulate the
radiation based on the control signal such that an image is generated;

a beam-splitter unit configured to encode the image, wherein at least one optical
element in the beam splitter is manipulated to scramble the image into a scrambled
image; and

a projection unit configured to project the scrambled image onto a display surface.

2. The projection display device of claim 1, wherein the electromagnetic radiation

generation unit comprises a plurality of laser light sources.

3. The projection display device of claim 1, wherein the radiation is electromagnetic

radiation in a non-visible spectrum.

4. The projection display device of claim 1, further comprising an encoding unit
configured to encode a marker into at least one pixel of the scrambled image such that the

marker identifies the at least one pixel as being associated with the scrambled image.

5. The projection display device of claim 1, wherein the at least one optical element

comprises at least one of a mirror, a lens, or a filter.
6. The projection display device of claim 1, further comprising a wireless

communications unit configured to receive a transmission of the control signal from a

wireless source.
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7. A method, comprising:

generating an optical image based on a display image signal;

manipulating an optical element that is in a path of the optical image in response
to a control signal;

scrambling the optical image in response to the manipulation; and

projecting the scrambled image onto a display surface.

8. The method of claim 7, wherein generating the optical image further comprises

modulating a plurality of laser light sources.

9. The method of claim 7, wherein projecting the scrambled image comprises

projecting electromagnetic radiation in a non-visible spectrum.

10. The method of claim 7, further comprising encoding metadata into at least one

pixel of the scrambled image, the metadata identifying the scrambled image.

11. The method of claim 7, wherein manipulating the optical element further
comprises splitting the optical image into a plurality of portions and projecting the

plurality of portions onto the display surface.

12. The method of claim 7, further comprising combining the plurality of portions
together as a recombined image and projecting the recombined image onto the display

surface.

13. The method of claim 7, wherein receiving the display image signal comprises

receiving a wireless signal transmitted by a wireless source.
14. A viewing device, comprising:

an intake lens group configured to receive and focus incoming light beams from a

scrambled image displayed on a display surface; and
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a combiner optical group configured to modulate an optical element effective to

decode the scrambled image into a viewable image.

15. The viewing device of claim 14, further comprising a translation component
configured to receive electromagnetic radiation of a non-visible wavelength from the
scrambled image and translate the electromagnetic radiation of the non-visible

wavelength in the scrambled image into a light beam of a visible wavelength.

16. The viewing device of claim 14, wherein the combiner optical group is further
configured to descramble the scrambled image using the optical element that modulates

the incoming light beams in accordance with a decryption key.

17. The viewing device of claim 14, further comprising:

a selection component configured to select the scrambled image to descramble
from a set of scrambled images received by the intake lens group; and

a blocker component configured to block scrambled images of the set of

scrambled images that are not selected by the selection component.

18. A method, comprising:

focusing light beams of a scrambled image reflected from a display surface to
generate focused light beams;

receiving the focused light beams with a controlled optical element;

descrambling the focused light beams to generate a viewable image by
modulating the controlled optical element; and

displaying the viewable image in an eyewear in a line of sight with the display

surface.
19. The method of claim 18, further comprising shifting wavelengths of non-visible

light beams from non-visible wavelengths to visible wavelengths in response to receiving

the non-visible light beams at the non-visible wavelengths.
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20. The method of claim 18, wherein modulating the optical element comprises

manipulating the optical element to decode the scrambled image using a decryption key.

21. The method of claim 18, further comprising:
selecting the scrambled image from a set of scrambled images; and
preventing non-selected images of the set of scrambled images from being

displayed.

22. A viewing device, comprising:

a camera configured to electronically capture a scrambled image displayed on a
display surface;

a decoder component configured to unscramble the scrambled image into at least
one unscrambled image; and

a display component configured to show the at least one unscrambled image with
the viewing device in response to the scrambled image being decoded, wherein the at
least one unscrambled image is shown at a fixed position relative to the scrambled image

on the display surface.

23. The viewing device of claim 22, further comprising a detection component
configured to detect an identifier encoded into a pixel of the scrambled image, wherein

the identifier indicates the pixel is associated with the scrambled image.

24. The viewing device of claim 22, further comprising:

a selection component configured to select the scrambled image from a set of
scrambled images captured by the camera, wherein the decoding unit is further
configured to decode a selected scrambled image; and

a blocker component configured to block a subset of scrambled images of the set

of scrambled images from being displayed.
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25. The viewing device of claim 22, further comprising a wireless component
configured to receive an image transmitted wirelessly, wherein the display component is

further configured to display the image.

26. The viewing device of claim 22, wherein the decoder component is configured to
decode the scrambled image using information received about a decoding algorithm from

a projector that displays the scrambled image.

27. The viewing device of claim 22, wherein the camera is a stereoscopic camera.

28. The viewing device of claim 22, further comprising an interface component
configured to translate external motions imaged by the camera into interface commands

that control the display component.

29. The viewing device of claim 22, further comprising an audio component
configured to decode audio embedded in the scrambled image and render the audio

synchronously with display of the at least one viewable image.

30. A method, comprising:
receiving a digital image of a scrambled image;
unscrambling the scrambled image into a viewable image; and
displaying the viewable image with an ocular device including displaying the

viewable image at a fixed position relative to the scrambled image on a display surface.
31. The method of claim 30, further comprising:
detecting an identifier encoded into a pixel of the scrambled image, wherein the

identifier marks the pixel as belonging to a source of the scrambled image.

32. The method of claim 31, further comprising:

selecting the scrambled image from a set of scrambled images; and
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blocking unselected scrambled images of the set of scrambled images from being

seen in the ocular device.

33. The method of claim 30, further comprising receiving a wireless transmission of a

digital image, and displaying the digital image in the ocular device.
34. The method of claim 30, wherein unscrambling the scrambled image includes
unscrambling the scrambled image as a function of data relating to an encoding or

decoding process received from a projector projecting the scrambled image.

35. The viewing device of claim 30, further comprising translating motions captured

by the camera into interface commands.
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