TIME-SLICED MULTIPLEXED IMAGE DISPLAY

Cross Reference to Related Applications

This application claims benefit of U.S, Patent Application Serial No. 11/565.185, filed
November 30, 2006, enttled "Time-Shiced Muluplexed Image Display" the entire
contenits of which 1s incorporated herein by reference to the extent necessary to make

and use the present invention.
Background of the Invention

The field of the invenfion relates to motion picture display and viewing. and In
particular, to a new and wseful apparatus and method for displaying multiple image
streams for individual viewers to perceive only a selected subset of the total set of
projected image streams. The invention 1s well suited for use in amusement parks or

theme parks, as well as in movie theaters and other places where dispiay screens are

used.

A conventional television show or theatrical film or other "moving picture" display is
comprised of multiple stili images shown in rapid succession on a screen or other
display surface. Typically, the still images forming a moving picture are dispiayed at
a rate of about 24-30 frames per second and are ofien synchronized with sound. The
images impart the effect of motion because the human eve cannot perceive distinet
changes in frames at rates greater than about 20 frames per second and biur the
changes into the illusion of motion. Similarly. the human eve does not perceive
flickering at rates above approximately 50 frames per second due to visual
persistence. The above phenomenon has been used since the beginning of the 20th
century to produce moving pictures, or movies. Thomas Edison, the inventor of the
motion picture camera. needed to balance the needs of human perception with the
need to minimize the amount of film that needed to be taken. He determuned
experimentally that 10 frames per second sufficed to provide the iliusion of

continuous motion. He also determined that viewers were guite annoved by 10
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flashes per second caused by the shutter opening and closing to accommodate motion
of the film between looks. This phenomenon was simpiy addressed by having the
shutter open and close three times for each single motion of the film. producing & 30

flash per second presentation that was well received by viewers.

Now, when a group of viewers watch a conventional television or movie theater
screen, they each see the same image streamm and have the same viewing experience.
The display produces only a single image ther is shared by the entire group viewing

the serean.

Three-dimensional, or 3D, displays which have two different images forming e
stereoscopic 1mage in & single frame are also popular. The images can be separated
by light poiarization for projected images, or color, or via time-sequenced shuttering
equipment. For images separated by polarization, one method would be for images
for each eve to be polarized orthogonally to one another. The viewer 1s given
polarized lenses to look through, which are coordinated with the projected image
polarization for that eye, such that only the mtended image reaches each eve. For
images separated by color, each componerit of the stereoscopic image is presented in 2
different color within a single frame. For irnages that are time sequenced, a shuttering
systern presents the left and right images sequentially. and the observer wears glasses
with shuttering mechanisms synchromized with the projection such that light is
allowed to pass only when the appropriate image is illuminated. A person wearing
glasses with lenses designed fo filier images for each eve views the component
images of the frame, one per eve, and human vision recombines the Images into a
singie 1mage having & three-dimensional appearance. A 3D image may look
discolored and distorted when viewed without the appropriate aforsmentioned
filtering mechanisms, Similar to conventional 2D imeges on a movie theater or
television screen or other projection surface, observers viewing a conventonal 3D

display all see the same tmage.

It is important in the Tield of theme parks and amusements 1o create individual or
personal experiences for guests. Large projection screens with image streams are

used 10 immerse a large number of guests in a themed environment at one time. kach
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guest views the same images proiected onto the screen as is seen by all the other
guests in the venue, Each guest has a limited interactive experience in such a setting
because of the number of people simultaneously having identical experiences.
Additionally, were interactive components for each guest in & large audience 10 be
displayed simultaneously. causing many individual interactive elements to share the
same screen space Ssimultaneously, confusion and a greatly diminished guest
experience would result. Furthermore, sequencing interactive elements on a large
audience display is not usually possible, as the total experience time may be as short

as two to three minutes in & typical theme park venue.

One method for presenting multiple users in a group with individual viewing
experiences is to use virtual reality (VR) glasses. VR glasses typically present each
user with a single image directly in front of their eyes, with all other surroundings
blocked out by the VR glasses. VR glasses can be used to present different images to
each individual in a small group since the input for the VR glasses can be made
unigue. However, VR glasses are impractical for use with large crowds of people due
to the cost and voiume of equipment required. The equipment must be unusually
mechanically robust to resist abuse by guests and other wear and tear damage, and
sanitizing between uses is logisticaily difficult and reduces equipment life. Further, it
1s difficult for individuals wearing the headsets to share the experience, as the glasses

block out all surroundings.

Presently, no desirable methods exist for effectively creating different shows or
experiences for individuals or smaller groups in larger crowds. Accordingly. a need
exists for being able to create different shows or environments for individual guests or
small selected groups of guests withun a larger group on the same display screen to
create satisfving personal experiences for each guest, and 1o thereby enhance the

overall theme park or amusement experience.,



Brief Description of the Invention

According to a first aspect, there is provided a method of displaying multiple image
streams for entertaining multiple viewers, comprising: generating an interleaved
image stream from a plurality of image sources, wherein the interleaved image stream
comprises a plurality of cycles that each comprise a plurality of image frames;
generating a common image frame corresponding to each of the plurality of cycles of
the interleaved images stream, wherein each common image frame is generated by
combining the plurality of image frames of the corresponding cycle and then
subtracting portions that are not common to the plurality of image frames of the
particular cycle to produce one or more blank spaces; projecting each corresponding
common image frame onto a display using a first projector while projecting, into the
one or more blank spaces of cach projected common image, the corresponding cycle

of the interleaved image stream using a second projector.

According to a second aspect, there is provided a system for displaying multiple
image streams that entertains multiple viewers, comprising: an image multiplexer
configured to interleave at least three rmage streams to produce an interleaved image
stream comprising a plurality of cycles, wherein each cycle of the interleaved image
stream comprises a plurality of image frames; an image source configured to generate
a background image frame corresponding to each of the plurality of cycles of the
interleaved image stream, wherein cach background image frame includes common
portions of the plurality of image frames of the corresponding cycle and includes
blank spaces for dissimilar portions of the plurality of image frames of the
corresponding cycle; a first projector configured to project each background image
frame on a display; and a second projector configured to project each corresponding
cycle of the interleaved image stream into the blank spaces of each projected

background image frame on the display.



Disclosed herein 1s a device for displaying multiple image streams comprising
multiple image frames that entertains multiple viewers comprises at least three image
generators for generating at least three separate image streams each comprising
multiple image frames and wherein at least one image generator is configured for at
least one viewer input. An image multiplexer is provided for interleaving the image
frames of each image stream to produce an inferleaved image stream and a display is

provided for showing the interleaved image stream.

According to one embodiment of the invention, a filtering mechanism is also provided
that comprises at least one shutter that is synchronized to the display of the desired
frames 1n the interleaved image stream. The filtering mechanism is interposed

between the viewer and display medium.

In another embodiment of the invention, the interleaved image stream Is
superimposed on a background image stream that 1s visible to all viewers. When
multiple image projectors are used to combine the images for viewers, the images
from other projectors may be subtracted out prior to projection so as net to cause
distortion in the combined image. The combination of a background image stream and
a selected subset of filtered image streams is passed by the viewer's filtering

mechanism, such as a shuttering filter.

In another embodiment of the invention, a method of displaying multiple image
streams comprising multiple image frames for entertaining multiple viewers,
comprises generating at least three separate image streams each comprising multiple
image frames and providing for input from at least one viewer to one of the separate
image streams; interleaving image frames of each image stream to produce an

interleaved image stream; and displaying the interleaved image stream.

The various features of novelty which characterize the invention are pointed out with
particularity in the claims annexed to and forming a part of this disclosure. For a
better understanding of the invention, its operating advantages and benefits obtained

by its uses, reference 13 made to the accompanying drawings and descriptive matter.
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The accompanying drawings are intended to show examples of the many forms of the
invention. The drawings are not imtended to show the complete range of ways the
imvention can be made and used. Changes 10 and subsututions of the vanous
components of the inventon can of course be made. The invention resides as well in

sub-combinations and sub-systems of the elements described, and in methods of using

them.
Brief Description of the Drawings

Fig. 1 1s a schematic of a display svstem in accordance with one embodiment of the

mmvention;

Fig. 2 is a schematic of a display system in accordance with a further embodiment of

the mvention,
Fig. 3 1s a timing chart in accordance with another embodiment of the invention:
Fig. 4 is a timing chart showing an alternative embodiment of the invention: and

Fig., 5 is a timing chart illustrating a still further altermative embodiment of the

invention.

Detailed Description of the Invention

Referring now to the drawings in which like reference numerals are used 1o indicate
the same or related elements. Fig. 1 ilustrates a display sysiem in which images 34,
36, 38 are depicted in Image sireams 14. 16, 18, respecuvely. for combiming nto a
single mrerieaved image sream 20, Fach of the image sweams 14, 16, 18 compnse
multiple frames Al through A4, labeled lde-d. Bl through B4, labeied 16a-d. CI
through C4. labeled 18a-d, respectively. The interieaved image sweam 20 comprises
multiple image frames labeied as 22a-c. repetinvely. which cormrespond to partucular
image frames from each image swream 4. 16 and 18, respectvely, It should be noted
that the image 34, 36. 38 in each stream 14, 16, 18 may change between frames 14a-c,

16a-d, 18a-~d. or 1t may remain constant for a period of time. in order to impart the
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illusion of motion, the images 34, 36, 38 change with time. Each stream 14, 16, 18
may have any number of frames. It is preferable that each stream 14, 16, 18 have the
same number of frames so that the mterieaved image stream 20 displays an image for
each stream until the intericaved image stream 20 ends. Further, while three separate
image streams 14, 16, 18 are illustrated, the number should not be seen as limitng; as
few as two independent image streams 14, 16 mayv be emploved. or muluple streams
may be combined to form the interleaved image stream 20. The image streams 14.
16, 18 may be combined in any order in the interleaved image stream 24: that is. it 15
not essential that the order 1s 1. 2. 3. 1. 2. 3. The order of the combined images 14a-d,
16a-d, 18a-d 1s only limited by the fact that a cerfair number of images from one of
the image streams 14, 16, 1§ must be presented to a viewer each second with high
enough freguency to avoid visible frame changes or flickering, and any filtering
mechanism 50, 52, 54 is synchronized to the image frame 14a-d, 16a-d, 18a-d display

orader,

As illustrated in Fig. 1, images 34, 36. 38 represent three different objects — a
cylinder. a cube and a triangle. As will be explained further herein, the images 34, 36,
38 presented can all be two-dimensional, in 3D form, or a combination of image
tvpes. Thus, for example, the cyiinder 34 and cube 36 images may be presented in 2D
or 3D, while the triangle 38 is 2 2D mmage. As explained below, the viewers 40, 42,
44 are each provided with means for viewing 2 2D or a 3D image and the system 1s

operated accordingly.

The frames 14a-d. 16a-d. 18a-d forming the image of each object are combined 1 &
predetermined manner 1o produce the interleaved image stream 20, If the mterleaved
image sweam 20 is viewed without filtering. a composite. Incoherent, image 23
appears on displav media 25, Display media 25 may be a video screen. a projecuon
screen. a television or computer moniior or another device capable of displaving the
interleaved image stream 20. In one alternauve. the display media 23 mav be a
lenticudar lens. so that muluple images can be projected at once In the image stream
20. and the lens separates the images for viewers at different physical positions

relative to the lens.



Three viewers 40, 42, 44 are shown in Fig. | who each view the interieaved image
stream 20. A filter mechanism 30, 52, 54 is interposed between each viewer 40, 42,
44 and the display media 25. The filter mechanisms 50. 52, 34 are operated so that
each viewer 40, 42, 44 sees only one of thie images in the interleaved image stream
20. The filter mechanisms 30, 52, 34 are shuttering devices that can be implemented
as any of optical. electro-optical. mechanical or electro-mechanical. chemical and
electro-chemical. The mechanisms 50. 32, 54 can be composed solelv of or include
polarization or other filtering. When the filer mechanisms 50, 52, 54 are shuttered,
no image passes, while when the shutter is opened. an umage is visible by the eves of
the respective viewer 40, 42, 44, Each of the filter mechanisms 50. 52, 54 includes a
synchronization device for synchronizing the shuttering of the filter mechanism with
the displav of one of the image streams 14, 16, 18 in the interleaved image stream 20,
so that onty the selected image sream 14, 16, 18 ig visible on the display media 23 as
viewed through the particular filter mechanism 50, 52, 54, The dispiay dme for each
frame 22a-¢c in Vthe interleaved image swream is selected to ensure viewers 40, 42, 44
can stll interpret the image 34, 36, 38 displayed on the display media 23, For
example. in the case of the three images 34, 36, 38 combined into the interleaved
image stream 20, each frame 22a-c can be displayed for about 1/90 second. The
filtering mechanism 50. 52, 54 for each viewer 40, 42, 44 1s synchronized 1o pass the
appropriate image frame 22a-c at the correct ime for each viewer and to prevent
image frames 22a-c from other ones of the image streamsl4. 16. 18 from being seen.
Polarizing filters combined with shutters can be used to double the effective frame

rdic.

Again, as with the number of image streams 14, 16, 18 interleaved. the number of
viewers 40, 42, 44 iltustrated in Fig. 1 should not be seen as limiting. Any number of
viewers 40. 42, 44 may view each one of the image streams 14. 16, 18 contained in
the interieaved image stream 20. Viewers 40, 42. 44 may all view the same filterec
image 34. 36, 38, or they may each view a different one, and other, different 1mage
streams can be provided for additional viewers to view. Viewers 40. 42, 44 may view
a common filtered image 34, 36. 38 through 2 shared filter mechanism 50, 52, or 34,

or though individual filter mechanisms. Filter mechanisms 50, 52, 34 include, among



other things, self-supported panels or windows containing active shutters, and
headwear, including goggies or glasses with active shutter lenses. Optionally. filter

echanisms 50, 52, 54 can be electro-optical systems or polarizing filters. [t should
be noted that the system does not require a given mmage 34. 36. 38 in the interteaved

image stream 20 1o be viewed by any viewer.

Referring now also to Fig, 2 illustrates an opuonal embodiment of the invention
shown in Fig, | in which two mmage display drivers or prolectors 85, 95 are provided
and the outputs are combined on display media 235, The term projector s intended to
inciude other 1mage display devices used to produce an image upon a surface.
including LCD and plasma monitors, among others. Projectors 85, 93 may be capable

of displaying images at frame rates of 30 frames/sec and higher, mcluding about 150

frames/ second or more.

In Fig. 2, the common image projector 95 receives a single image signal from source
90 for digplay on display media 25. The mmage signal from source 90 is not
interleaved. All viewers in the system see the same image produced by projector 95
A multiple image projector 85 recelves a signal containing multiple images from
image multiplexer 80 for display on the display media 25 1n combination or overlay
with the image from common image projector 95, Image multiplexer 80 combines
signals from three sources 64, 66, 70, Source 70 produces an image stream that 13
responsive {o user inpuis 60, 62, Sources 64, 66 are real time image generators which
use impuis from interactive inputs 60. 62 fo generate image displavs to combine with
the image stream from source 70 and produce an interleaved image stream 20, It wili
be understood that source 70 may be responsive 1o the sources 64. 66 in that various
changes 1o a story line may occur based on one or more viewer's input. This optional
feature 1s reflected in the connecdon illustrated in broken line between sources 64. 66

and source 70.

in order to display the images from projectors 85, 93 properly 1o viewers. the non-
mnterleaved frame rate from common image projecior 95 can be adjusted so that each
frame is displaved for the same amount of time as one cycle of interleaved frames

from the multple image projecior 85, Thar is, the image from common image
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projector 95 is displayed for the same amount of tme as it takes to display one frame
for each of the interleaved image streams combined by the image muluplexer 8C.
When a viewer watches the combined images from the common image projector 95
and the multiple image projector through a filter mechanism 50, the viewer sees a
selected 1mage stream from the multiple irnage projector. It should be noted that in
order for each viewer to see the correct combined image. the tmages from sources 64.
66. and 70 may be subtracted from the image source 90 sent to projector 93, That is.
projector 95 presents the common background image with holes or blank space where
the 1mages from sources 64, 66. 70 are projected to produce the combined image. The
image subtraction 1s necessary so that viewers do not see color-distorted images on

display media 23.

As an example, the invention as illustrated by Fig. 2 can be used to provide an
interactive experience in which z guest at an entertainment attraction provides the user
input 60 or 62 {o the svstem. The user mput 60, 62 drives real-ime image generator
64, 66 1o produce an image stream that can be multipiexed and displaved. In one
embodiment, the user mputs can be gaming guns for simulating targeting and
shooting target objects in an image sweam displaved on the display media 25, The
image multiplexer 80 combines images of targets generaied by the responsive source
70 with images corresponding to "shots" fired by the gaming guns (user inputs 60.
62). The multiplexed image stream combines the user input generated images 64, 66
with the responsive source image 70 into a single stream. As shown in Fig. 2. if there
are two users each with one of the user inputs 60. 62, images corresponding 1o their
shots can be inferleaved in the muluplexed image stream. and the users can be
outfitted with filter mechanisms 50, 32, 34 so that they each see only their own shots.
even though thev are playing on the same display media 25, The multiplexed image
stream: is projected or displaved by projector 85 concurrently with, for exampie, 2
background image generated from source 90 and projected or displaved by projector
9

LAy

Referring again to Fig. 1. in a still further embodiment. the image streams 14, 16, 18
are composed of frames 14a-d. 16a-d. 18a-d that procuce three-dimensional images.
The frames are divided nto left eve and right eve images as is known when creating

-G



three-dimensional images; that is. one set of frames is intended to be seen by a
viewer's left eve only. while the other set of frames are to be seen only by the viewer's
right eve. The frames of each image stream 14. 16. 18 are arranged so that when they
are interleaved. the comresponding left and right eve images for each viewer are
displayed consecutively. Filter mechanisms 50, 32. 54 are provided fo each viewer
40, 42, 44 which selectively expose only one of the viewer's eves al a ume n
svnchronization with the desired image stream so that each viewer sees a three-
dimensional image. The filter mechanisms 50, 52, 54 may use polarizauon or
electrical or mechanical shuttering or some combination thereof to block or pass a

desired image.

Fig. 3 is a uming chart showing the status of a shutter 11, R1; L2, R2; L3, R3 for each
lens of a viewer's filtering mechanism 50, 52, 54, In the uming chart, & "(" indicates

the shutter is closed, while a "1" indicates the shutter 1s open. As can be seen, only
one shutter .1, R1; L2, R2: L3, R3 of the six in the example 18 opened at any one
rime. The shusters L1, R1; L2, R2; L3, R3 are opened seguentially in the same order
that the corresponding image stream frames are dispiayed. The opening of a selected
shutter L1, Ri; L2, R2; L3, R3 is synchronized to the corresponding image frame.
For exampie, the first stream. left eve image is displaved at time 1 while shutter L1 is
open. followed by the first stream. right eye image at time 2 while shutter R1 is open,
then the second stream. left eve image is displaved at time 3 as shutter L2 1s open. and
so on. Alternatively. the left and right eve image frames for the image streams can be
interleaved so that all left eve image frames are dispiaved, followed by all right eve

image frames. Other image interleaving patierns are possible as well.

As indicated in Fig. 3. for three viewers. each shutter can be opened for about 1/180
second. during which time the corresponding mmege frame of the interleaved three-
dimensional image stream 18 displaved on dispiay media 25. In a three viewer sysiem.
such as diagrammed in Figs. 1 and 3, each viewer sees a filtered image 1n each eve for

-
o

1/180 second and each viewer's eve is exposed to a new image every 1/30 second. for

a frame rate of 30 frames per second for each viewer.
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in a further alternative, the three dimensional image streams could be used in the
interactive systern of Fig. 2. In such case the filters 50, 52, 54 are adapted 1
incorporate separate lenses with independent shutters L1, R1; L2, R2: L3, R3 for each
eve of a viewer, and the shutters are operated as shown in Fig. 3. As a result. a three-
dimensional 1mage is seen by each viewer overlaid on a common or background
image from source 90, A three-dimensional individual interactive experience is

thereby provided using a single display media.

Figs. 4 and 5 illustrate further iming charts using differen: seguences for opening and
closing the shutters L1, R1: L2, R2; L3, R3. As can be seen in Fig. 4. the shuttering
order starts with the right shutter. R1 instead of the left shutter L] ., and is then
followed in sequence by R2 and R3. The left lenses L1, L2. L3 are then opened in
order after the right lenses R1. R2. R3. In Fig. £, the shutter opening starts with R3.
followed by L3, then R2. L2 and RI1. L1 in order. Thus. it should be clear that the
only restriction on the order of operation of the shutters is simnlv that one side of a
filter mechanism 50, 52, 54 should not shutter twice before the other side shutters

once. so that each viewer's eve is exposed to coordinated images for a given frame.

While the present invenuon has been described with references to preferred
embodiments, various changes or substitutions mav be made on these embodiments
by those ordinarily skilled in the art pertment to the presemt invention with out
departing from the technical scope of the present invention. Therefore, the technical
scope of the present invention encompasses not only those embodiments described

above. but all that fall within the scope of the appended claims.



CLAIMS:

1. A method of displaying mulliple image streams for entertaining muliipie viewers,
comprising:

generating an interieaved image stream from a plurality of image sources, wherein the
interleaved image stream comprises a plurality of cycles that each comprise a plurality of image
frames:

generafing a common image frame corresponding to each of the plurality of cycles of the
inferleaved images stream, whersin sach common image frame is generated by combining the
plurality of image frames of the corresponding cycie and then subtracting portions that are not
commoen to the plurality of image frames of the particular cycle to produce one or more blank
spaces;

projecting each corresponding common image frame onto a display using a first
projector while projecting, into the one or mare blank spaces of each projected common image,

the carresponding cycle of the interleaved image stream using a second projeciar,

2. The method of claim 1, wherein each cycle of the interleaved image steam comprises

one image frame from each of the piuraiity of image sources.

3. The method of claim 1, comprising filtering portions of each cycle of the projected
interleaved image stream so that one or more of the plurality of images of each cycle are not

viewed by ai least one of the multiple viewers.,

4. The method of claim 3, wherein fillering the displayed interleaved image stream

comprises using one or more pelarized lenses to filter the projected interleaved image stream.
5. The method of clgim 3, wherein filtering comprises using a plurality of shutiers
configured to open and close for a predetermined period of time, wherein the period of time is

synchronized with a frame rate of the interieaved image stream.

8. The method of claim 5, wherein each of the piurality of shutiers is open for

approximately 1/180 sacond and the frame rate is approximately thirty frames per second.

-12-



7. The method of claim 1, wherein the interleaved image stream comprises an interleaved
image stream configured for displaying two-dimensional images.

8. The method of claim 1, wherein the interleaved image stream comprises an interleaved

image stream configured for displaying three-dimensional images.

9, The method of claim 1, wherein the pluralfity of image sources are configured to receive
input from at ieast one of the muliiple viewers.

10. The method of claim 8, wherein one or more of the plurality of image sources are
configured to change a story line of the interlsaved image stream basad on the input received

from at least ane of the multiple viewers,

1. A systém for displaying multiple image streams that eniertains multiple viewers,
comprising:

an image multiplexer configured to interleave at least three image streams to produce an
interleaved image stream comprising a piurality of cycies, wherein each cycle of the interlsaved
image stream comprises a pluralify of image frames;

an image source configured to generate a background image frame corresponding to
each of the plurality of cycles of the interleaved image stream, wherein each background image
frame includes common portions of the plurality of image frames of the corresponding cycle and
includes blank spaces for dissimilar portions of the plurality of image frames of the
corresponding cycle;

a first projector configured to project each background image frame on a dispiay; and

a second projecior configured to project each corresponding cycle of the interleaved
image stream into the blank spaces of each projected background image frame on the display.

12. The system of claim 11, wherein each cycle of the interleaved image steam comprises
one image frame from each of the ai least three image streams.

13. The system of claim 12, comprising multiple filtering mechanisms respectively utilized by

the muliipte viewers, wherein each filtering mechanism is configured to allow sach of the

multipie viewers to view only a portion of each cycle of the interleaved image stream.
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14. The system of claim 13, wherein the filtering mechanism comprises polarized lenses and
a plurality of shutters that open and close for a different predetermined period of time that is
synchronized with a frame rate of the interleaved image stream.

15. The system of claim 14, wherein each of the plurality of shulters of each of the multiple
filiering mechanisms is open for approximately 1/180 second.

16. The system of claim 14, wherein the frame rate of the interleaved image sitream is

approximately thirty frames per second.

17. The system of claim 11, wherein the interleaved image stream comprises an interieaved

image stream configured for displaying three-dimensional images.

18. The system of claim 11, comprising at ieast three image sources configured to generate
the at least three image streams, wherein each of the at ieast three image sources is configured

to recaive input from at lsast one of the multipie viewers.

19, The system of claim 18, wherein the at least three image sources are configured fo
varying a story line of each image stream based on input received from at least one of the

muiltiple viewers.

20. The system of claim 18, comprising multiple user input devices respectively associated
with the multiple viewers, wherein each of the multiple user input devices is configured 1o
provide the input from at lsast one of the multipie users to one or more of the at ieast three
image soUrces.
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