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SYSTEM AND METHOD OF DISPLAYING MULTIPLE VIDEO FEEDS

CROSS—-REFERENCE TO RELATED APPLICATIONS

[0001] This application 1s a continuation-in-part of prior
U.S. Patent Application No. 11/732,830 filed April 3, 2007, the
disclosure of which is hereby incorporated herein by reference.
This application claims the benefit of the filing date of United
States Provisional Patent Application No. 61/225,533 filed
July 14, 2009, the disclosure of which is hereby incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to systems that
incorporate a display, such as are used as television or video
monitors, computer monitors, or game system displays.

[0003] Presently, most displays are only able to provide one
video, television program, game, etc. to all wviewers of that
display. As an example, all players of a given video game view
the same images on the monitor, and as a result, different visual
information cannot be provided to different players unless a more
complex and more expensive type of display is used, such as a
head mounted monitor.

[0004] Similarly, present displays that can provide more than
one television program, game, or video at the same time require
all viewers to view images from each of the displayed television
programs, games, or videos, such as by splitting the display
screen 1image or by providing a picture within a picture.
Moreover, the audio portion of only one such television program,
game, or video can be provided at a time for that audio portion
to be audible.

[0005] It i1s therefore desirable to provide a "screen sharing"
system in which two or more viewers using the same display can
each be provided with different images on the display in a manner
that does not require each viewer to also view the images
intended for another viewer. It 1s also desirable to provide

system that may Dbe configured to provide each wuser who 1is
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"sharing™ a screen with another user the ability to receive the
audio portion associated with the images or content being viewed
by that user.

SUMMARY OF THE INVENTION

[0006] In one aspect, the invention relates to an apparatus
for providing respective video feeds to at least two viewers
using a common display and being connectable to the display. The
apparatus includes a control unit operable to control the display
to display an image from a first video feed and an image from a
second video feed, wherein the image from the first video feed is
displayed within a first wavelength band and the image from the
second video feed is displayed within a second wavelength band,
wherein the first and second wavelength bands are distinct such
that a first of the viewers viewing the display using a first
filter passing through the first wavelength band and not passing
the second wavelength band views only the image of the first
video feed and a second of the viewers viewing the display using
a second filter passing through the second wavelength band and
not passing the first wavelength band views only the image of the
second video feed.

[0007] In various aspects of the forgoing apparatus: the first
wavelength includes red light and the second wavelength band
includes blue light; the control unit includes a device selected
from the group consisting of a set top box, a game unit, and a
video player; the control unit includes a video processor, ASIC,
or a general ©purpose processor executing instructions in
accordance with the functions described herein; the first wvideo
feed is a first video game signal and the second video feed is a
second video game signal.

[0008] Another aspect of the invention relates to a system for
providing respective video feeds to at least two viewers. The
system includes a video output to a display, a first device that
passes through a first range of wavelengths and attenuates at
least a portion of a second range of wavelengths (the first and
second wavelength ranges having different Dbounds), a second

device that passes through a second range of wavelengths and
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attenuates at least a portion of the first range, and a processor
that simultaneously or alternately displays an image from a first
video feed and an image from a second video feed on the display.
At least portions of the image from the first wvideo feed are
within the first range and at least portions of the image from
the second video feed are within the second range. To a user
viewing the display with the first device, the first video feed
will appear more prominent than the second video feed (indeed,
the user may not be able to discern the second video feed at
all)y. To a user viewing the display with the second device, the
second video feed will appear more prominent than the first wvideo
feed (indeed, the user may not be able to discern the first video
feed at all). The first and second devices may comprise glasses
with optical filters.

[0009] In still another aspect of the invention, a method is
provided. The method comprises: receiving a first and second
video; processing each video such that the images of the first
video do not include a second range of colors and the images of
the second video do not include a first range of colors, and;
displaying each wvideo substantially simultaneously on the same
display; wherein a first user viewing the display through a first
optical filter will have difficulty discerning the second video
and a second user viewing the display through a second optical
filter will have difficulty discerning the first video.

[0010] Yet further, the foregoing filters may comprise LCDs
that shutter in synchronization with feeds that are alternatively
displayed on the display and contain images having wavelengths
that correspond with the filters.

[0011] The foregoing aspects, features and advantages of the
present invention will be further appreciated when considered
with reference to the following detailed description and
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIGURE 1 is a diagram depicting an example of a display
and associated pairs of LCD shutter glasses that operate in

accordance with an aspect of the invention.
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[0013] FIGURE 2 is a diagram showing the sequence of frames
presented by the display of FIGURE 1 and showing the frames
viewed by each wearer of a given pair of the LCD shutter glasses
in accordance with an aspect of the invention.

[0014] FIGURES 3A-3C are diagrams illustrating wvarious
embodiments of a system in accordance with an aspect of the
invention.

[0015] FIGURE 4 is representational drawing of people watching
different audio/video content on the same screen in accordance
with an aspect of the invention.

[0016] FIGURE 5 is an isometric view of glasses and headphones
in accordance with an aspect of the invention.

[0017] FIGURE 6 is a system diagram of glasses in accordance
with an aspect of the invention.

[0018] FIGURE 7 1s a system diagram of a screen sharing
apparatus, 1n communication with a television or monitor and
multiple inputs, in accordance with an aspect of the invention.
[0019] FIGURES B8A and 8B are system diagrams of a screen
sharing apparatus contained in a set top box and game console,
respectively.

[0020] FIGURE 9 is a functional diagram of audio/video content
being simultaneously provided to multiple users in accordance
with an aspect of the invention.

[0021] FIGURE 10 i1is a functional diagram of audio/video
content being simultaneously provided to multiple wusers in
accordance with an aspect of the invention.

[0022] FIGURE 11 is a functional diagram of 3-D content being
provided to a user in accordance with an aspect of the invention.
[0023] FIGURE 12 is a functional diagram of different game
content being provided to multiple users 1in accordance with an
aspect of the invention.

[0024] FIGURE 13 is a functional diagram of different
television channels being provided to multiple users in

accordance with an aspect of the invention.
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[0025] FIGURE 14 is a functional diagram of different
audio/visual content Dbeing provided to multiple wusers in
accordance with an aspect of the invention.

[0026] FIGURE 15 1s a functional diagram of game and
television audio/visual content being provided to multiple users
in accordance with an aspect of the invention.

[0027] FIGURE 16 1is a functional diagram of game and
television audio/visual content being provided to multiple users
in accordance with an aspect of the invention.

[0028] FIGURE 17 is a functional diagram of game content, from
the same game, Dbeing provided to wusers 1in 3-D and from
perspectives particular to each user, in accordance with an
aspect of the invention.

[0029] FIGURE 18 is a functional diagram of game content being
provided to a user in 3-D, and a movie (or other audio/visual
content) being provided to a different user in 3-D, in accordance
with an aspect of the invention.

[0030] FIGURE 19 is a functional diagram of game content being
provided to a user in 3-D, and a movie (or other audio/visual
content) being provided to a different user in 2-D, in accordance
with an aspect of the invention.

[0031] FIGURE 20 is a functional diagram of two video feeds
processed in accordance with bands of wavelength 1in accordance
with an aspect of the invention.

[0032] FIGURE 21 is a functional diagram of three video feeds
processed in accordance with bands of wavelength, in accordance
with an aspect of the invention.

[0033] FIGURE 22 is a functional diagram of four video feeds
processed in accordance with bands of wavelength and shuttered
glasses in accordance with an aspect of the invention.

[0034] FIGURE 23 is a functional diagram of a video feed
containing images of different wavelengths in accordance with an
aspect of the invention.

DETATILED DESCRIPTION

[0035] The present invention provides for the use of a single

monitor to present respective video feeds to two or more viewers
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in a manner that allows each viewer to only see the images from
the wvideo feed intended for that viewer. The invention also
allows each viewer to only hear the sounds associated with that
video feed.

[0036] FIGURE 1 illustrates an example of the invention in
which a first wvideo feed comprised of frames A, B, C,.. and a
second video feed comprised of frames 1, 2, 3,.. are shown on the
same monitor. The monitor alternately displays an image from
each video feed, resulting in the displayed sequence of images A,
1, B, 2, C, 3,.. shown in the upper portion of FIGURE 2.

[0037] A first shuttered filter, such as the leftmost of the
two pairs of LCD shutter glasses shown repeatedly in FIGURE 1, is
synchronized to the frames of first wvideo feed. The first
shuttered filter i1s open when the frames of the first video feed
are shown on the monitor and is shuttered when the frames of the
second video feed are shown on the monitor. An individual
viewing the monitor through the first shuttered filter, e.g., by
wearing the leftmost pair of LCD shutter glasses, would therefore
only see the frames of the first video feed and would not see the
frames of the second video feed, as shown in the leftmost bottom
portion of FIGURE 2.

[0038] A second shuttered filter, such as the rightmost of the
two pairs of LCD shutter glasses repeatedly shown in FIGURE 1, is
synchronized to the frames of the second video feed. The second
shuttered filter is open when the frames of the second video feed
are shown on the monitor and is shuttered when the frames of the
first video feed are shown on the monitor. Thus, an individual
viewing the monitor through the second shuttered filter, e.g., by
wearing the rightmost pair of LCD shutter glasses, would
therefore only see the frames of the second video feed and would
not see the frames of the first wvideo feed, as shown 1in the
rightmost bottom portion of FIGURE 2.

[0039] The lenses of a pair of LCD shutter glasses are
preferably either both open or both shuttered at the same time

and are synchronized to the 1images from one of the displayed
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video feeds to allow the wearer to view the images from that
video feed.

[0040] FEach viewer may also be provided with a speaker that
emits only the audio signals for the video feed provided to that
viewer. A first audio signal associated with the first video
feed 1is provided to the viewer of the first wvideo feed, and a
second audio signal associated with the second video feed 1is
provided to the viewer of the second video feed. As an example,
each pair of the LCD shutter glasses shown in FIGS. 1 and 2 may
be provided with a headphone or earphone that permits the wearer
to hear the sounds for the video feed being viewed by the wearer
without interference from the sounds provided to a viewer of
another video feed.

[0041] Glasses 501 in accordance with an aspect of the present
invention are shown in FIGURE 5. The glasses may include a frame
505 for holding a left LCD eyeglass lens 510 and a right LCD
eyeglass lens 512, As noted above, each eyeglass lens 510 and
512 can be rapidly and selectively blackened so as to prevent the
wearer from seeing through the lens. Left and right earphones
530 and 532 are also preferably connected to the frame 505. An
antenna 520 for sending and receiving wireless information may
also be included in or on the frame 505. The glasses may be
tracked via any means to determine 1f the glasses are looking
toward the screen. For example, the front of the glasses may
also include one or more photo detectors 540 for detecting the
orientation of the glasses towards the monitor.

[0042] The alternating displays of images from the video feed
can be provided using wvarious known techniques. It is preferred
that screen 410 be configured to operate in a progressive scan
mode for each video feed that is shared on the screen. However
the present invention may also be configured to work with
interlaced video, as described. For a standard television
monitor, such as those using an interlaced NTSC or PAL format,
the images of the two video feeds may be interlaced and the lines
of an image from one video feed may be interleaved with the lines

of an image from the other video feed. For example, the odd-
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numbered lines taken from an image from the first video feed are
displayed, and then the even-numbered lines taken from an image
from the second video feed are displayed.

[0043] For applications in which the images of one or more of
the wvideo feeds are to provide the appearance of continuous
motion, the freguency at which the images of both video feeds are
shown on the monitor must be greater than that which the human
eye can perceive. Thus, the images from video feeds presented
using interlacing/interleaving may be prone to flickering or poor
resolution. As an alternative, the images from the two video
feeds may be alternately presented on the monitor by flipping
between two pages o0f video memory that store the two images,
known as page flipping. Also, a progressive scanning monitor may
be used in combination with page flipping.

[0044] A system diagram of glasses 1in accordance with an
aspect of the invention is shown in FIGURE 6. The glasses may
include a processor 602 which executes instructions from program
608 stored in memory 604. Memory 604 may also store data to be
provided to, or output from, processor 602 as well as any other
storage retrieval/storage element of the glasses. Processor 602,
memory 604 and the other elements of the glasses may communicate
with one another over a bus 606. Such other elements may include
an LCD Driver 610 which ©provides a driver signal which
selectively shutters left and right LCD lens 612 and 614. The
LCD Driver may shutter each left and right LCD lens individually
and at different times and durations, or together at the same
time and duration.

[0045] The frequency at which the LCD lens are shuttered may
be stored in advance in the glasses (e.g., based on the known
frequencies of NTSC). Alternatively, the frequency may be
selected via means of user input 616 (e.g., knobs or buttons to
adjust or enter the desired frequency). Yet further, the desired
frequency as well as the initial shutter start time, or other
information 1indicating the time period during which the LCD
lenses should be shuttered or not regardless of whether such time

periods are at a set frequency and duration, may be transmitted
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to the glasses via wireless transmitter receiver 601 or any other
input element. The wireless transmitter/receiver 601 may
comprise any wireless transmitter, including a Bluetooth
transmitter/receiver.

[0046] Audio amplifier 616 may also receive information from
the wireless transmitter/receiver 601, namely, the left and right
channels of audio to be provided to left speaker 622 or right
speaker 624. The glasses may also include a microphone 630. The
microphone 630 may be used in connection with games providing for
voice communication; the voice signals may be transmitted to a
game console or another device via wireless transmitter/receiver

601.

[0047] The glasses may also include one or more photo
detectors 634. The photo detectors may be used to determine
whether the glasses are oriented towards the monitor. For

example, the photo detectors may detect the intensity of light
hitting the photo detectors and transmit the information to to
processor 602. If the processor detects a substantial drop in
light intensity, which may relate to the user looking away from
the monitor, the processor may cease the shuttering of the
lenses. Other methods of determining whether the glasses (and
thus user) are oriented towards the monitor may also be used.
For example, one or more cameras in lieu of photo detectors may
be used and the captured images examined by processor 602 to
determine whether the glasses are oriented towards the monitor.
Just a few possible embodiments of using such a camera may
include checking contrast levels to detect whether the camera is
pointed at the monitor or attempting to detect brightness test
patterns on the monitor. The device providing multiple feeds to
the monitor may indicate the presence of such test patterns by
transmitting information to processor 602 via wireless
transmitter/receiver 601.

[0048] A system diagram of one aspect of a screen sharing
apparatus 710 which provides the wvideo to Dbe displayed 1is
illustrated in FIGURE 7. A video/audio input 720 accepts two or

more video and audio i1inputs such as but not limited to, and
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preferably in any combination, from: a cable television set top
box 790, game console 792, DVD player 794, VCR 796 and a personal
computer 798. Though it should be recognized for the purposes of
this invention that a single video stream may represent two
"video feeds" or video inputs. The single video stream can be a
time division multiplexed sequence of wvideo frames characterized
by two or more video feeds or inputs. Also, the video inputs do
not need to be sourced from multiple devices. Rather, one device
may be capable of presenting two or more video inputs or video
feeds.

[0049] With respect to the continuing example, A processor 730
retrieves and stores data in memory 740 and provides signals to
the other elements of the screen sharing apparatus. Video/audio
output 750 multiplexes a selected number of the video signals
from the video inputs in a manner such that two or more of the
video signals follow one another sequentially in rapid succession
on a single video output signal to the television or monitor 780
(it being understood that such single video output signal may
actually comprise multiple signals, including composite or color
signals). Information related to the multiplexed signals may be
transmitted via wireless transmitter/receiver 760 to the glasses.
Such information may include the number of wvideo inputs selected
for multiplexing, the frequency of the multiplexing, the time at
which a particular video signal is sent to television or monitor
780, an identifier of which video signal 1is being displayed at a
particular time, and other information. The audio signal from
the audio/video inputs 790-798 may also be transmitted wirelessly
from the screen sharing apparatus 710 to the glasses.

[0050] Although the screen sharing apparatus 710 is
schematically illustrated as being separate from the television
780 and video inputs in FIGURE 7, the apparatus may be located in
a wide wvariety of devices. For example and as illustrated in
FIGURE 8A, the screen sharing apparatus 710 may be embedded in a
set top box having multiple inputs. As shown in FIGURE 8B, the
screen sharing apparatus may also be contained in a game console

having multiple internal audio/video sources, such as two disk
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bays 861, 862 (each capable of rendering content from a game or
DVD) .

[0051] Though only two wvideo feeds and two shuttered filters
are shown in FIGS. 1 and 2, the invention is also applicable to
arrangements in which the monitor shows more than two video feeds
and in which more than two synchronized, shuttered filters are
used to allow viewing of each of the video feeds.

[0052] FIGURE 3A illustrate an embodiment of the invention
used in a video game system. A game unit stores the software
required for playing the video game and also controls the images
delivered to the monitor of a television set or computer. The
game unit provides two video feeds to the monitor and controls
the monitor to alternately display 1images from the two wvideo
feeds, as described above with regards to FIGS. 1 and 2. The
game unit is also connected to two or more pairs of LCD shutter
glasses and synchronizes the shutter operation of each given pair
of LCD shutter glasses to one of the video feeds. The connection
between the game unit and the pairs of LCD shutter glasses may be
a physical connection or may be a wireless connection, such as
using the Bluetooth communication protocol.

[0053] The embodiment shown in FIGURE 3A, and FIGURE 9, thus
allows each player of a video game to participate in the game
from that player's perspective. One of the video feeds provides
a first player with a particular view of the activities of the
game and may include visual information not provided to the other
player. In a similar manner, the other wvideo feed provides a
second player with a different view of the same game that is
suited to that player. Each player wears a pair of LCD shutter
glasses that is synchronized to the images of one of the video
feeds and only allows the player to view images of that wvideo
feed. Also, 1if headphones are provided for each player, the
first and second players may each be provided with sounds and/or
audio instructions not provided to the other player.

[0054] As a variation of this example and shown in FIGURE 10,
a third pair of LCD shutter glasses is added and is controlled by

the game unit to provide the wearer with a spectator mode of the
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video game in which both views of the game may be seen. The
third pair of LCD shutter glasses, for example, may provide one
of the pair of shutter glasses with one of the video feeds and
provide the other of the pair of shutter glasses with another of
the wvideo feeds 1n manner similar to that wused in a 3D
application, resulting in a combined view of the images from two
video feeds.

[0055] As another example, and as illustrated in FIGURE 12,
the two video feeds may provide images of two respective wvideo
games. The game unit controls the monitor to alternately provide
images from each perspective of the two video games and
synchronizes the two pairs of LCD shutter glasses such that a
particular pair of the LCD shutter glasses only provides a view
of one of the video games. Using this arrangement, the two video
games may be played concurrently by different players using the
same game unit and monitor.

[0056] FIGURE 3B and FIGURE 13 show another embodiment of the
invention in which a set top box receives wvarious television
channels (such as three channels showing the shows Seinfeld,
Jeopardy and Dragon Tales, respectively) and/or videos and
controls the monitor to alternately display images from each
television programs and/or video. The set top box controls each
of the LCD shutter glasses to allow its wearer to view only one
of the programs and/or videos. The inclusion of headphones also
allows each viewer to hear the audio portion of only the program
or video being viewed. Using this arrangement, two Or more
individuals can watch and hear different television programs
and/or videos at the same time and while in the same room and
viewing the same monitor.

[0057] The invention may be used with any number of video
feeds. For example, the set top box shown in FIGURE 3B may be
configured to receive four or more video feeds that are
cyclically displayed on the monitor, and each of the video feeds
is associated with one of four different pairs of LCD shutter
glasses controlled by the set top box and synchronized to the

display of its associated video feed.
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[0058] FIGURE 3C and FIGURE 14 show a further embodiment of
the invention in which a set top box receives various television
channels and/or videos and is also connected to a game unit from
which it receives a video game feed. The set top box controls
the monitor to alternately display images from the video game and
images from the television program or video. The control unit
also synchronizes the shuttering of one of the pairs of LCD
shutter glasses to permit 1its wearer to view the television
program or video and synchronizes the shuttering of the other
pair of LCD shutter glasses to permit its wearer to concurrently
play the wvideo game. Using this arrangement, an individual can
watch and hear a television program or a video at the same time
that another individual plays a video game with both individuals
viewing the same monitor.

[0059] In an alternative arrangement, and as shown in FIGURE
15, the embodiment shown in FIGURE 3C may include a third pair of
LCD shutter glasses to permit two individuals to play the video
game while, at the same time, a third person watches a television
program or video on the same monitor. The two players of the
video game may view the video game from the same perspective, in
which case the set top box controls the monitor to alternately
display the images from the video game and the images from the
television program or video. The set top box synchronizes the
shuttering of the two pairs of LCD shutter glasses worn by the
video game players to the intervals during which the video game
is displayed so that the two players view only the video game.
[0060] As a further alternative as shown in FIGURE 16 using
the embodiment shown in FIGURE 3C, each of the two video game
players uses the monitor to view the video game from a different
perspective than the other, and the third individual watches and
hears the television program or video at the same time also using
that monitor. The set top box controls the monitor to cyclically
display, e.g., an 1image from the wvideo game at a first
perspective, an image from the video game at a second
perspective, and an image from the television program or video.

The set top box thus synchronizes the shuttering of the pairs of
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LCD shutter glasses to the images displayed on the monitor such
that a wearer of one of the pairs of LCD shutter glasses plays
the video game viewed from the first perspective, a wearer of
another of the pairs of LCD shutter glasses plays the video game
viewed from the second perspective, and a wearer of the third
pair of LCD shutter glasses views the television program or
video.

[0061] As shown in FIGURE 11, the present invention may also
provide one or more players of a video game to play the game with
in three-dimensions (3D) view and/or permit one or more viewers
to view the television program and/or video in 3D. As shown in
FIGURE 17, each player of a video game may view the game in 3D in
addition to ach viewing the game from a different perspective
that the other players. Using the arrangement shown 1in
FIGURE 3A, for example, the game unit may control the monitor to
cyclically show, e.g., a left image frame at a first perspective,
a right image frame at the first perspective, a left image frame
at a second perspective, and a right image frame at the second
perspective. To attain the 3D effect, the 1left and right
shutters of each pair of LCD shutter glasses are synchronized to
different displayed images. Thus, the left shutter of one of the
pairs of LCD shutter glasses 1s synchronized to view the left
image frame at the first perspective, and the right shutter of
that pair of ILCD shutter glasses 1is synchronized to view the
right image frame at the first perspective. Similarly, the left
shutter of another of the pairs of LCD shutter glasses 1is
synchronized to view the left 1mage frame at the second
perspective, and the right shutter of that pair of LCD shutter
glasses 1is synchronized to view the right image frame at the
second perspective. As a result, each player of a video game
views the game in 3D as well as from his or her particular
perspective.

[0062] As another example, two viewers may watch different
television programs and/or videos 1in 3D at the same time and
while viewing the same monitor, such as using the arrangement

shown in FIGURE 3B, or one may watch a television program or
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video in 3D while another plays a video game viewed in 3D from
the same monitor, such as wusing the arrangement shown 1in
FIGURE 3C. The monitor is controlled to c¢yclically display,
e.g., a left image frame from a television program or video, a
right image frame from the television program or video, a left
image frame from another television program or video or from a
video game feed, and a right image frame from the another
television program or video or from the video game feed. The
left and right lens of each pair of LCD shutter glasses is thus
synchronized such that each wearer views his or her respective
television program, video, or wvideo game in 3D. FIGURE 18
schematically illustrates one viewer playing a 3D game and
another viewer watching a 3D movie on the same screen.

[0063] In a further example, one or more individuals may play
a video game in 3D and another individual may watch
two-dimensional (2D) images of a television program and/or video
at the same time and while viewing the same monitor, such as
using the arrangement shown in FIGURE 3C. FIGURE 19 also
schematically illustrates such an arrangement. The monitor 1is
controlled to c¢yclically display a left image frame from the
video game feed, a right image frame from the video game feed,
and a frame from the television program or video. The left lens
of one pair of LCD shutter glasses 1is synchronized to the timing
of the left image frame from the video game feed and the right
lens of the pair of LCD shutter glasses 1s synchronized to the
timing of the right image frame from the video game feed so that
the wearer views the video game in 3D. The left and right lenses
of another pair of LCD shutter glasses are both synchronized to
the timing of the frame from the television program or video and
thus allow the wearer to view the 2D television program or video
from the same monitor used to play the video game.

[0064] FIGURE 4 illustrates three people watching three
different wvideo entertainment programs. In one aspect of the
invention, three people 451-452 are each wearing glasses, with
headphones, in accordance with the present invention and watching

the same television 410. Bravia® television 410 includes a
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screen sharing apparatus described above, and accepts three
different wvideo inputs, namely, two Sony Playstation game
consoles 432, 433 and a DVD player 431. The television
multiplexes the three different audio/video inputs together as
described, and wireless transmits information regarding which
visual input is being displayed at any particular time to the
glasses. The first person's (451) glasses are shuttered such
that he or she can only see through the glasses when the
Terminator movie 461 (playing on DVD player 431) is being shown
on the screen of television 410. The second person's (452)
glasses are shuttered such that he or she can only see through
the glasses when the MotorStorm game 462 (playing on Playstation
console 432) 1is being shown on the same television 410. The
third person's (453) glasses are shuttered such that he or she
can only see through the glasses when the PacMan game 463
(playing on Playstation console 433) is being shown on the same
screen. The audio corresponding with DVD player 431, and game
consoles 432, 433 is also wireless transmitted to the glasses of
persons 451, 452 and 453, respectively. In this manner, each
person 451-453 can use a single television to listen and watch
three different audio/video sources.

[0065] In addition to the above examples, the invention also
enables the use of a common monitor to provide other combinations
of video games, television programs, and videos together with
other combinations of 2D or 3D presentations and/or different
perspectives.

[0066] In accordance with another aspect of the present
invention, a display simultaneously or alternately presents
images from at least two video feeds, where the images of the
respective video feeds are displayed within wavelength bands of
electromagnetic radiation that are distinct from each other, and
in which a wavelength band selective filter device is used that
only permits the viewing of the 1images from the video feed
displayed at wavelength(s) within the wavelength band that can
pass through the filter device.
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[0067] FIGURE 20 illustrates one aspect of the invention,
where two different wvideo feeds 2001-02 are processed in
connection with two different bands of wavelength. The wvideo
feeds may comprise any of the feeds or other information
described above in connection with the glasses that shutter. For
the ease of illustration and not by limitation, the first band
shall be referred to herein as the "red spectrum"” and comprises
visible wavelengths that are red or close to red, such as orange.
For similar reasons, the second band shall be referred to herein
as the "blue spectrum" and comprises visible wavelengths that are
blue or close to blue such as cyan.

[0068] In one aspect, the system processes the first wvideo
feed such that all of its colors are shifted and limited within
the first band of wavelengths. For example, colors in the first
video feed 2001 that are red, green or the like may be shifted in
accordance with first band processing 2010 into the red spectrum.
Similarly, colors in the second video feed 2002 that are blue or
cyan may be shifted in accordance with second band processing
2011 into the blue spectrum.

[0069] The color processing 2010-11 may be performed in a
variety of ways. For example, pre-existing wvideos may be
processed with the use of optical lenses that filter or translate
the frequency of colors in pre-existing videos. It may also be
applied on demand under the control of a control unit such as set
top box, a game console or video player that outputs the video to
a display via a video output and processes the video with a video
processor, ASIC, or a general purpose processor executing
instructions in accordance with the functions described herein.
For example, the video feed may comprise a digitized video feed
from a game console that is output to the display as a user plays
a game. In that regard, a processor may analyze the color
information associated with the pixels of each frame and modify
the pixels so that they fall within the desired band. In still
another aspect, the video feed is generated so as not to include
colors falling outside of the band. For instance, 1f a game

console 1is generating both video feeds, the game console may
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render images that only contain colors falling within the red

spectrum.
[0070] The different video feeds may then be mixed together
for display on the same screen 2030. For instance, if a game

console i1s generating both video feeds, the processor may assign
alternate pixels of the 1image to display either the first
processed video feed or the second processed video feed. By way
of example, if the first video feed includes a racing scene and
the second video feed includes a fight scene, the screen may
simultaneously display a red-hued racing scene interlaced with a
blue-hued fight scene. Yet further, the frames from the feeds
may be alternately shown in series, such that the system displays
one entire frame of the first video feed on the screen, then an
entire frame of the second video feed, then a frame of the first
video feed followed by a frame of the second feed, and so on.
The system may accommodate other techniques for combining two
images together such as alpha-blending digital representations of
images or layering analog images.

[0071] Viewers of one feed may use devices, such as eyewear,
that renders the wavelength band of the other feed imperceptible
to the eye 0of the viewer. For example, the lenses of the glasses
may comprise optical filters that absorb, or otherwise reflect,
wavelengths of light falling outside of the desired band. In
that regard, if viewer 2031 wanted to view video feed 2001 but
not wvideo feed 2002, and if video feed 2002 was processed into
the blue spectrum, the viewer may wear glasses 2041 having blue
lenses (i.e., the lenses do not pass wavelengths falling within
the Dblue spectrum or otherwise render the blue-hued wvarious
objects rendered in video feed 2020 imperceptible from the other
objects in the feed). Similarly, viewer 2032 of the second video
feed 2002 may wear glasses 2042 having lenses that do not pass
light falling within the first band. In that regard, the two
viewers of the system and method described 1in connection with
FIGURE 20 could simultaneously watch two different video feeds.
[0072] As noted above, the system and method is not limited to

the blue and red spectrum examples set for the above. The image
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processing system and eyewear may be configured to filter or
transmit broader or narrower bands of wavelengths. For example,
glasses 2031 may pass all or a large portion of the wavelengths
below a wavelength that lies at midway within the spectrum of
visible light (e.g., 570 nm (yellow)). Conversely, glasses 2303
may pass all or a large portion of the wavelengths above such a
wavelength.

[0073] Additional bands may be used as well. For instance, as
shown in FIGURE 21, a third video feed 2110 may be processed in
accordance with a third band, and viewed by a viewer 2130 using
glasses 2140 that only pass light falling within the third band.
The bands may also overlap such that the lower and upper bound of
the first band's range of wavelengths are less than and greater
than, respectively, the lower and upper bound of the second band.
The bands may also overlap such that lower bound of the first
band is between the lower bound and upper bound of the second
band. Moreover, even 1f the filter of the first glasses
permitted some portion of the second band to come through (and
thus allow portions of the second feed to be discerned by the
user), the level of attenuation of the second video feed may be
such that the first video feed is much more prominent to the user
than the second video feed.

[0074] In one aspect, the glasses do not require external
power or electrical devices to operate. Rather, 1f the glasses
use optical filters as noted above, the glasses may be used
without additional apparatus to selectively view the processed
and mixed video feeds. However, the glasses may also include
components that dynamically change the color, such as transparent
LCD screens that can selectively pick different colors such as
red and Dblue. The colors to use may be provided to the eyewear
by the device feeding the display, e.g., a game console may
wireless and selectively transmit to the glasses the colors that
they should filter. Yet further, the bands may extend beyond the
range o0f visible 1light and the glasses may be capable of

displaying such ranges (such as infrared video cameras). The
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glasses may further include speakers and receive audio as
described above.

[0075] In another aspect, glasses with a photonic filter may
be used in combination with shutter glasses as disclosed above.
By way of example, as shown in FIGURE 22, first and second video
feeds may be processed so as to only include colors within a
first and second band of wavelengths, respectively. The first
and second video feeds may then be interlaced together into the
same frame. Similarly, a third and fourth video feed may be
processed so as to only include colors within the same first and
second bands of wavelengths, respectively. The third and fourth
video feeds may then be interlaced together into the same frame
as well. The two resultant pairs of feeds (i.e., the combined
feed of first and second feeds and the combined feed of the third
and fourth feeds) may then be alternately displayed on the same
screen.

[0076] The glasses used by the viewers shown in FIGURE 22 may
contain filters and shuttering components that correspond with
the wvarious feeds. For example, to watch the first video feed,
one set of glasses may filter the second band and shutter when
the interlaced image of the third and fourth feed are being
displayed. To watch the second wvideo feed, another set of
glasses may filter the first band and also shutter when the
interlaced image of the third and fourth feed are being
displayed. To watch the third video feed, yet another set of
glasses may filter the first band but shutter when the interlaced
image of the first and second feed are being displayed. The
glasses for the viewing the fourth video feed may filter the
second band and also shutter when the interlaced image of the
first and second feed are being displayed.

[0077] In still another aspect, the system simultaneously
displays video containing information that can be seen by only
one of the viewers and other information that can be seen by all
of the viewers. By way of example only and as shown in FIGURE
23, the 1image displayed on the screen may include some 1images

that both users can see; these images may be shown as colors
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falling within an intermediate range of wavelengths. The image
may also include one or more objects that are intended for only
one of the viewers; these images may be shown as colors have
wavelengths above the intermediate range of wavelengths. The
image may further include one or more objects that are intended
only for the other viewer; these images may be shown as colors
have wavelengths above the intermediate range of wavelengths.
[0078] As further shown in FIGURE 23, the range of wavelengths
passed by the different glasses may overlap 1in some respects.
For example, the glasses worn by player 2310 may pass the entire
spectrum of visible light except the portion above the
intermediate range. The glasses worn by player 2320 may pass the
entire spectrum of visible light except the portion below the
intermediate range. Accordingly, 1f the intermediate band
comprises nearly the entire range of wavelengths of wvisible
light, each player may see a wide range of colors yet still see
some 1images that the other player cannot see. For instance, a
fighting game may display a scene of visible objects. Most of
the objects, such as the players' characters and background, may
be colored so that they are visible to both players. However, a
portion of each video frame may display text describing the first
player's character's health, and the text may be colored such
that only the first player may see it. The system may similarly
display selectively colored text or other images that only the
second player can see.

[0079] Accordingly, in some aspects, the band used to process
a video feed and the band passed by the glasses are used to view
the video feed may overlap but are otherwise not be equal. By
way of further example, the wvideo processor may shift the colors
of a feed into a band that is broader than the band passed by the
glasses used to view the feed.

[0080] Although the invention herein has been described with
reference to particular embodiments, it is to be understood that
these embodiments are merely illustrative of the principles and
applications of the present invention. It 1s therefore to be

understood that numerous modifications may Dbe made to the
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illustrative embodiments and that other arrangements may be
devised without departing from the spirit and scope of the
present invention as defined by the appended claims.

INDUSTRIAL APPLICABILITY

[0081] The present invention enjoys wide industrial
applicability including, but not 1limited to, systems for
providing multiple video feeds to multiple viewers, as well as
systems for viewing multiple video feeds displayed at wvarious

wavelengths.
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CLAIMS
1. An apparatus for providing respective video feeds to at
least two viewers comprising:

a control unit operable to control a display to display an
image from a first video feed and an image from a second video
feed, wherein:

the image from the first video feed is displayed within
a first wavelength band;
the image from the second video feed is displayed within

a second wavelength band;

a first viewer viewing the display using a first filter
that passes through the first wavelength band and not
passing the second wavelength band views only the image from
the first video feed; and

a second viewer viewing the display using a second
filter that passes through the second wavelength band and
not passing the first wavelength band views only the image
from the second video feed.

2. The apparatus of <c¢laim 1, wherein the first wavelength
comprises red 1light and the second wavelength comprises blue
light.

3. The apparatus system of c¢laim 1, wherein the control unit
comprises a device selected from a group comprising: a set-top
box, a game unit, and a wvideo player.

4. The apparatus of c¢laim 1, wherein the first video feed
further comprises a first video game signal and the second video
feed further comprises a second video game signal.

5. The apparatus of claim 1, wherein:

colors of the first wvideo feed are shifted and limited

within the first wavelength band; and

colors of the second feed are shifted and limited within the

second wavelength band.
6. The apparatus of claim 1, wherein control unit is further
operable to:

control the display of the first video feed during a first

frame such that the second video feed is not displayed; and,
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control the display of the second video feed during a
subsequent second frame such that the first wvideo feed 1is not
displayed;

7. The apparatus of claim 1, wherein:

the first image is assigned a first set of pixels;

the second image is assigned a second set of pixels; and,

the control unit is further operable to control the display
of the first image and the second image such that the first set
of pixels and the second set of pixels are displayed
simultaneously.

8. The apparatus of claim 1, wherein:

the first video feed comprises a third image having a third
wavelength band;

the second video feed comprises the third image having the
third wavelength band; and,

the control unit is further operative to:

control the display to display the third image from the
first video feed; and,
control the display to display the third image from the
second video feed.
9. The apparatus of claim 8, wherein:

the first viewer viewing the display using the first filter
views the third image from the first video feed; and

the second viewer viewing the display wusing the second
filter views the third image from the second video feed.

10. A method for displaying multiple wvideo feeds, the method
comprising:

receiving a first video feed comprising a first image;

receiving a second video feed comprising a second image;

displaying the first image from the first video feed on a

display; and,

displaying the second image from the second wvideo feed on

the display;

wherein:

a first viewer viewing the display using a first filter

that passes through a first wavelength band and does not
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pass through a second wavelength band views only the first
image from the first video feed; and
a second viewer viewing the display using a second

filter that passes through a second wavelength band and does

not pass through the first wavelength band views only the

second image from the second video feed.
11. The method of c¢laim 10, wherein the first wavelength band
comprises red light and the second wavelength band comprises blue
light.
12. The method of claim 10, wherein:

displaying the first image from the first video feed on a
display and displaying the second image from the second video
feed on the display is controlled by a device selected from a
group comprising: a set-top box, a game unit, and a video player.
13. The method of claim 10, wherein the first video feed further
comprises a first video game signal and the second video feed
further comprises a second video game signal.
14. The method of c¢laim 10, further comprising:

shifting colors of the first wvideo feed into the first
wavelength band; and

shifting colors of the second video feed into the second
wavelength band.
15. The method of c¢laim 10, further comprising:

displaying the first video feed during a first frame such
that the second video feed is not displayed; and,

displaying the second video feed during a subsequent second
frame such that the first video feed is not displayed.
16. The method of c¢laim 10, further comprising:

assigning a first set of pixels to the first image;

assigning a second set of pixels to the second image; and,

displaying, on the display, the first set of pixels and the
second set of pixels simultaneously.
17. The method of claim 10, wherein:

the first video feed comprises a third image having a third

wavelength band; and,
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the second video feed comprises the third image having the
third wavelength band; and, further comprising:

displaying the third image from the first video feed and the
third image from the second video feed simultaneously.

18. The method of claim 17, wherein:

the first viewer viewing the display using the first filter
views the third image from the first video feed; and

the second viewer viewing the display using the second
filter views the third image from the second video feed.

19. An apparatus for displaying multiple wvideo feeds, the
electronic system comprising:

a first device operative to pass through a first range of
wavelengths and attenuate at least a portion of a second range of
wavelengths;

a second device operative to pass through the second range
of wavelengths and attenuate at least a portion of the first
range of wavelengths; and,

a processor operative to:

control a display of a first image from a first video
feed comprising the first range of wavelengths; and,
control a display of a second image from a second video
feed comprising the second range of wavelengths.
20. The apparatus of claim 19, wherein:

the first 1image 1s more prominently displayed to a first
viewer viewing the first image and the second image using the
first device; and,

the second image 1is more prominently displayed to a second
viewer viewing the first image and the second image using the
second device.

21. The apparatus of c¢laim 19, wherein the first device
comprises glasses with an optical filter.
22. The apparatus of c¢laim 19, wherein the second device
comprises glasses with an optical filter.
23. The apparatus of claim 19, wherein the processor is further

operative to:
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control the display of the first wvideo feed during a first
frame such that the second video feed is not displayed; and,

control the display of the second video feed during a
subsequent second frame such that the first wvideo feed is not
displayed.
24, The electronic system of claim 19, wherein:

a first set of pixels are assigned to the first image;

a second set of pixels are assigned to the second image;
and,

the processor is further operative to control a display of
the first set of pixels and the second set of pixels
simultaneously.
25. The apparatus of claim 19, wherein:

the first video feed comprises a third image having a third
range of wavelengths; and,

the second video feed comprises the third image having the
third range of wavelengths; and,

the process is further operative to control the display of
the third image from the first video feed and control the display
of the third image from the second video feed.
26. The apparatus of claim 25, wherein:

a first viewer viewing the display using the first device
views the third image from the first video feed; and

a second viewer viewing the display using the second device
views the third image from the second video feed.
27. A method for displaying multiple video feeds, the method
comprising:

displaying a first 1image from a first wvideo feed on a

display; and,
displaying a second image from a second video feed on the
display;

passing through a first range of wavelengths and attenuating
at least a portion of a second range of wavelengths;

passing through the second range of wavelengths and
attenuating at least a portion of the first range of wavelengths;

wherein:
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the first wvideo feed comprises the first range of
wavelengths;
the second video feed comprises the second range of
wavelengths;
the second image appears attenuated to a first viewer
viewing the first video feed; and,
the first image appears attenuated to a second viewer
viewing the second video feed.
28. The method of claim 27, wherein:
the first image is more prominently displayed to a first
viewer viewing the first video feed; and,
the second image 1is more prominently displayed to a second
viewer viewing the second video feed.
29. The method of claim 27, further comprising:
displaying the first video feed during a first frame such
that the second video feed is not displayed; and,
displaying the second video feed during a subsequent second
frame such that the first video feed is not displayed.
30. The method of c¢laim 27, wherein passing through a first
range of wavelengths and attenuating at least a portion of a
second range of wavelengths is performed by a device comprising
glasses with an optical filter.
31. The method of claim 27, wherein passing through the second
range of wavelengths and attenuating at least a portion of the
first range of wavelengths is performed by a device comprising
glasses with an optical filter.
32. The method of claim 27, wherein:
assigning a first set of pixels to the first image;
assigning a second set of pixels to the second image; and,
further comprising:
displaying the first set of pixels and the second set of
pixels simultaneously.
33. The method of claim 27, wherein:
the first video feed comprises a third image having a third

range of wavelengths; and,
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the second video feed comprises the third image having the
third range of wavelengths; and, further comprising:

displaying the third image from the first video feed and the
third image from the second video feed simultaneously.

34. The method of claim 33, wherein:

the first viewer views the third image from the first wvideo
feed; and

the second viewer views the third image from the second
video feed.

35. A system for displaying multiple wvideo feeds, the system
comprising:

a plurality of human-wearable glasses comprising first
glasses and second glasses, wherein:

the first glasses are wearable by a person and the
second glasses are wearable by a different person;

the first glasses comprise an optical filter that
attenuates a second color range; and,

the second glasses comprise an optical filter that
attenuates a first color range; and,

a processor operative to substantially simultaneously
display, on a common display, images from a first video feed
including colors within the first color range and different
images from a second video feed including colors within the
second color range, wherein:

a person wearing the first glasses perceives the images
from the first wvideo feed more prominently than the images
from the second video feed; and,

a person wearing the second glasses perceives the
images from the second video feed more prominently than the

images from the first video feed.
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 10/41343
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IPC(8) - HO4N 13/04 (2010.01)
USPC - 348/60

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED
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Minimum documentation searched (classification system followed by classification symbols)
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USPC:348/53, 60, 742; 725/61; 351/47; 359/464 (keyword limited - see search terms below)

Electronic data base consulted during the international search (name of

light, pixel, computer, video, game.
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PubWEST (PGPB, USPT, USOC, EPAB, JPAB); GOOGLE; Google Scholar
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2007/0263003 A1 (Ko et al.) 15 November 2007 (15.11.2007), 1-35
entire document, especially abstract, para [0006], [0046], [0047], [0048), [0056], [0058], [0060).

Y US 2006/0214875 A1 (Sonehara) 28 September 2006 (28.09.2006), 1-35
entire document, especially abstract, para [0009], [0011], [0019], [0020], [0184].

A US 2007/0033531 A1 (Marsh) 08 February 2007 (08.02.2007), 1-35
entire document, especially abstract, para [0004], [0041], [0071], [0074], [0083).

A US 5,619,219 A (Coteus et al.) 08 April 1997 (08.04.1997), 1-35
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entire document

D Further documents are listed in the continuation of Box C.
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filing date
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cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other

means

document published prior to the international filing date but later than
the priority date claimed

“pr

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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