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NETWORK ACCESSIBLE PROJECTORS
THAT DISPLAY MULTIPLE CLIENT
SCREENS AT ONCE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF THE INVENTION

The invention relates to the field of presentation devices,
and 1n particular, to projectors.

BACKGROUND

In an oflice environment, meetings (e.g., in a conference
room or other location) are typically utilized 1n order to
disseminate information among group members, to generate
new 1deas for upcoming projects, to schedule timelines, etc.
While meetings are useful in that they allow a presenter to
provide information to an entire group of people at once,
they are subject to a number of undesirable characteristics.
First, stmply scheduling a meeting for many people may be
a burden. If those people show up late or leave early, the
cllective time that a presenter has to present their ideas 1s
reduced. Further amplifying the 1ssue, 1f the presenter has a
digital presentation, technical problems such as software
and/or hardware compliance issues may occur when the
presenter attempts to link their laptop or other device with a
digital projector. These problems may take several minutes
of time to resolve or may take much longer. This 1n turn
interrupts the flow of the meeting and further reduces the
amount of time available for presenting. Compounding the
1ssue, time 1s not only wasted for the presenter while the
technical i1ssue 1s resolved, but also for every meeting
attendee (who sits 1dly by as the technical 1ssue 1s resolved).

The technical problems described above are also ampli-
fied 1n an environment where multiple individuals each wish
to provide a digital presentation during the same meeting.
Each presenter may encounter a different technical 1ssue
with the projector, which 1n turn further reduces the time
during which the meeting 1s productive.

To address these problems, a number of different products
have been created. For example, certain devices act as
adapters coupled to the projector, and these adapters attempt
to make 1t easier for a user to connect a laptop to the
projector (e.g., via a wireless access point instead of via
some sort of video cable). However, these adapters are yet
another piece of hardware for the meeting room which must
be configured before a meeting can be started. Further, these
adapters may or may not be compatible with the projector
that resides within the meeting room. Thus, instead of
resolving the technical compatibility issues associated with
projectors, these adapters simply move the problem from the
interface between the projector and a laptop to an interface
between the projector and adapter.

Thus, meeting attendees and presenters continue to desire
projectors and meeting systems that streamline the presen-
tation process and also enhance collaboration between 1ndi-

viduals.

e

SUMMARY

Embodiments described herein include enhanced projec-
tors that provide client software allowing for multiple net-
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2

work devices to operate the projector. These multiple net-
work devices may operate the projector using the client
soltware at substantially the same time. Thus, the projector
may display presentations from multiple presenters at once.
Further, in some embodiments the projector may manage
multiple feeds of image data from multiple clients at the
same time, which allows attendees to switch presentations
scamlessly with the click of a button. This eliminates the
need to unplug a previous presenter’s laptop, find an adapter
for a new presenter’s laptop, plug the new presenter’s laptop
into the projector, resolve technical issues, eftc.

One embodiment 1s a system for provisioming, via a
projector, client software for accessing the projector from a
network. The projector includes a light emitting unit that
projects visible light representing image information onto a
screen, a network interface, and a control unit. The control
unmit provides client software to network devices that enables
the network devices to interact with the projector, receives
input via the network interface from the client software
operating on multiple network devices, processes the mnput
from the client software to generate 1image information for
the light emitting unit, and provides the generated image
information to the light emitting unit for projection onto the
screen.

Another embodiment 1s a method. The method includes
providing, via a network interface of a projector, client
soltware to network devices that enables the network
devices to interact with the projector. The method 1ncludes
receiving, via the network interface, mput from client soft-
ware operating on multiple network devices. The method
also includes processing the input from the client software to
generate 1mage information for a light emitting unit of the
projector, and projecting, via the light emitting unit, visible
light representing the generated image information onto a
screen.

Other exemplary embodiments (e.g., methods and com-
puter-recadable media relating to the foregoing embodi-
ments) may be described below.

DESCRIPTION OF THE DRAWINGS

Some embodiments of the present invention are now
described, by way of example only, and with reference to the
accompanying drawings. The same reference number rep-
resents the same element or the same type of element on all
drawings.

FIG. 1 1s a block diagram of a projector managing
multiple clients via a network 1n an exemplary embodiment.

FIG. 2 1s a flowchart 1llustrating a method for operating a
projector 1n an exemplary embodiment.

FIG. 3 1s a process diagram illustrating a flow of com-
munications between a projector and a network device 1n an
exemplary embodiment.

FIG. 4 1s a block diagram of multiple clients presenting
onto a screen via a projector 1 an exemplary embodiment.

FIG. 5 1s a block diagram of a presenter using a pointing
device to digitally mark a presentation in an exemplary
embodiment.

FIG. 6 1llustrates a processing system operable to execute
a computer readable medium embodying programmed
instructions to perform desired functions in an exemplary
embodiment.

DETAILED DESCRIPTION

The figures and the following description illustrate spe-
cific exemplary embodiments of the invention. It will thus be
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appreciated that those skilled 1n the art will be able to devise
various arrangements that, although not explicitly described
or shown herein, embody the principles of the mnvention and
are included within the scope of the invention. Furthermore,
any examples described herein are intended to aid 1n under-
standing the principles of the invention, and are to be
construed as being without limitation to such specifically
recited examples and conditions. As a result, the invention 1s
not limited to the specific embodiments or examples
described below, but by the claims and their equivalents.
FI1G. 1 1s a block diagram 100 of a projector 130 managing,
multiple clients 110 via a network 120 in an exemplary
embodiment. Projector 130 projects visible light images
onto a physically distinct screen such as screen 150 during
presentations, and may be used, for example, to display
charts, graphs, and other visual imnformation to a room of
attendees. Projector 130 1s enhanced to provide client soft-
ware via a network interface 132, and this client software

enables network devices to access and manipulate the output

of projector 130. Without this client software, clients 110

would not be capable of fully interacting with projector 130
via network 120. Furthermore, projector 130 i1s enhanced to
provide the client software without resorting to traditional
installation processes (e.g., updating registry entries, acti-
vating a dedicated 1installer program, asking for user inter-
action, etc.).

Projector 130 1s further enhanced to manage multiple
clients 110 at once. For example, projector 130 may allow
clients 110 to simultaneously present different sets of image
data onto screen 150. Additionally, because clients 110
provide mput via network 120 instead of a specialized
hardware video connection, clients 110 are less likely to
encounter technical 1ssues 1n connecting with projector 130.

Clients 110 comprise any systems, components, or
devices capable of interacting with projector 130. In this
embodiment, clients 110 comprise network devices (e.g.,
computers, laptops, tablets, smart phones, etc.) utilizing a
hardware processor to implement programmed 1nstructions
for providing 1image data to projector 130 via network 120.
Specifically, these network devices utilize the client soft-
ware provided by projector 130 1n order to provide 1image
data to projector 130. Thus, as used herein, a “client” or
“client device” typically refers to a network device imple-
menting client software provisioned by projector 130. In one
embodiment, the client software may utilize a custom appli-
cation layer protocol residing atop TCP/IP transport layer
communications performed via network 120. In a further
embodiment, the client software may be provisioned and
enabled (e.g., via a browser) without the need for traditional
installation processes such as updating a system registry,
operating an installer package, asking a user for a location
to install the software, etc. The client software may be
programmed according to an Operating System (O/S) 1nde-
pendent language such as Java (e.g., in accordance with Java
SE 7, released Jul. 28, 2011). While three clients 110 are
depicted i FIG. 1, the number and type of clients 110
communicating with projector 130 may vary over time, and
may vary as a matter of design choice. Furthermore, in some
embodiments each client 110 may be capable of communi-
cating with one or more enhanced projectors 130.

Network 120 comprises any packet-switched network
capable of carrying communications between multiple cli-
ents 110 and projector 130. In one embodiment, network 120
utilizes the TCP/IP protocol to implement transport-layer
communications between projector 130 and clients 110.

Network 120 may further comprise any combination of
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4

wireless and/or wired components for implementing routing
functions between networked components.

Projector 130 comprises network interface (I/F) 132,
control unit 134, memory 136, and light emitting unit 138.
In some embodiments, instead of projector 130, control unit
134, memory 136, and network I'F 132 utilize a display such
as a television, a monitor, a set of monitors, or a display
(e.g., a flat panel display). Network I/F 132 may comprise an
Ethernet connection, a Wireless Access Point (WAP) or
other component compatible with one or more of the IEEE
802.11 protocols, etc. Network I/’F 132 1s operable to receive
input from clients 110 via network 120, and to provide this
input to control unit 134 for processing. Control unit 134
comprises any system, component, or device operable to
manage the operations of projector 130. In this embodiment,
control unit 134 comprises a general purpose processor
and/or customized circuitry for implementing programmed
mstructions mm a memory to generate image information
displayed via light emitting unit 138. Memory 136 com-
prises any component or device operable to store digital
information (e.g., optical memory, magnetic recording
media, solid state memory, etc.). Memory 136 stores
instances of client software that may be provided to network
devices 1n order to turn those network devices into clients
110. In turther embodiments, memory 136 may additionally
store bootstrap software used to provision the client software
onto a given client 110.

Light emitting unit 138 comprises any system, compo-
nent, or device operable to project visible light onto screen
150 (which 1s not integral with projector 130). For example,
light emitting unit 138 may “throw a beam™ by utilizing
projection technologies such as Liquid Crystal Display
(LCD) projection (e.g., utilizing LCD light gates), Digital
Light Processing (DLP) projection, Liquid Crystal on Sili-
con (LCoS) projection, Light Emitting Diode (LED) pro-
jection, laser diode projection, and other technologies. Light
emitting unit 138 1s capable of projecting suflicient visible
light to 1lluminate physically distant screen 150 with image
information provided by control unit 134.

Screen 150 comprises any surface capable of receiving
projected light from light emitting unit 138 of projector 130.
Typically, screen 150 will be physically uniform and sub-
stantially flat. Furthermore, screen 150 will typically com-
prise a uniform color (e.g., white, cream, etc.) upon which
an 1mage may be projected and will also be opaque. These
properties ol screen 150 may enhance viewing properties of
a presentation shown via projector 130.

Using projector 130, users of clients 110 may seamlessly
transition between being an audience member and being a
presenter in a meeting. Furthermore, multiple users may
simultaneously present at once utilizing the client software
provided by projector 130. As an additional benefit, 1n some
embodiments, because the client software 1s provided by
projector 130 via network 120, conventional browsers used
by network devices may be used to download/provision the
client software.

Further details of the operation of projector 130 will be
discussed with regard to FIG. 2. Assume, for this embodi-

ment, that projector 130 mitializes while connected to net-
work 120, detects network 120, and receives a network

address (e.g., an IP address, Uniform Resource Locator
(URL), etc.) from network 120 indicating the location of
projector 130. Further, assume that a group of users wishes
to connect with projector 130 1n order to imitiate a meeting,
but these users have not yet acquired client software from
memory 136 for use on their network devices.
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FIG. 2 1s a flowchart illustrating a method 200 ifor
operating a projector i an exemplary embodiment. The
steps of method 200 are described with reference to projec-
tor 130 of FIG. 1, but those skilled 1n the art will appreciate
that method 200 may be performed in other systems or
devices. The steps of the tlowcharts described herein are not
all inclusive and may include other steps not shown. The
steps described herein may also be performed in an alter-
native order.

In step 202, control umt 134 provides client software to
network devices via network 120. This client software
cnables the network devices to communicate with and
control projector 130. In one embodiment, the client sofit-
ware may be provided by control unit 134 when control unit
134 generates and hosts a browser-accessible web page or
other network address (e.g., an FTP location) from which the
client software may be acquired. In order to inform meeting
participants ol the available client software, control unit 134
may 1nstruct light emitting unit 138 to project the network
address for projector 130 onto screen 150 upon startup. In
one embodiment, the network address 1s continuously dis-
played at screen 150 (e.g., at a prominent location when no
meeting 1s 1n session, and/or at a discreet location such as a
corner of screen 150 during a meeting). In this manner, users
entering the meeting room that houses projector 130 may
immediately discover the appropriate network location to
acquire the client software from, even 1f the meeting 1s
already 1n session. Once a user directs their browser to the
network address of projector 130, control unit 134 may be
turther operable to mmitiate a Java Runtime Environment
(JRE) within the browser, and to load and link the client
soltware at run-time as a program within the JRE (thus, no
reboot of the client device 1s necessary). This step may be
duplicated at projector 130 each time a new network device
contacts projector 130. Therefore new clients may be added
even during the middle of a meeting without interrupting
projector 130.

In step 204, control unit 134 receives iput from the client
soltware operating on multiple network devices (1.e., control
unit 134 receives input from each of multiple clients, each
client comprising a network device implementing an
instance of the client software). This 1nput 1s received via
network I/F 132. For each client, this mput may include
image data such as a screenshot of a display of the chient. In
one embodiment, clients implemented on mobile devices
such as tablets or smart phones do not provide screenshots,
but rather provide image data such as images stored in
memory, a live feed from a camera, a display from a web
browser, etc. This image data may be uncompressed image
data (e.g., a .PNG f{ile) or compressed image data (e.g., a
JPEG file), and may be downscaled by the client 1f the
resolution of the client 1s greater than the resolution of
projector 130. This input may further include 1nstructions to
make the client a “presenter” or may include a request to
receive a screenshot of screen 150.

In step 206, control umit 134 processes the input from the
clients to generate 1image information for light emitting unit
138. The generated 1mage information will typically com-
prise a large 1mage having multiple software windows (1.¢.,
defined portions), one window for each client providing
input to projector 130. To populate windows of the large
image with 1image data from the clients, control unit 134 may
proceed to analyze received client mput and acquire the
image data stored therein. Each piece of image data provided
by the clients may be scaled and/or positioned by control
unit 134 based upon the size and/or position of an associated
client window. This process may also include accounting for
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overlapping windows, layered windows, window opacity,
etc. Additionally, the scaling may be performed 1n a manner

to ensure that the aspect ratio of the image data 1s preserved
when 1t 1s presented at the window. Further, depending upon
the optics used by projector 130, the generated i1mage
information constructed by control unit 134 for projection
may be a mirror 1mage of the image presented to users at
screen 130.

In step 208, light emitting unit 138 projects visible light
that represents the generated 1image information onto screen
150. This action 1s performed based upon instructions pro-
vided by control unit 134. Control unit 134 may be further
operable to adjust the mtensity/brightness of light emitting
unit 138 1n order to account for the current light level within
the meeting room.

Utilizing method 200, users of clients 110 may seamlessly
transition between being an audience member and being a
presenter 1n a meeting utilizing projector 130. Furthermore,
multiple users may simultaneously present at once via
projector 130. As an additional benefit, 1n some embodi-
ments, because client software 1s provided by projector 130
via network 120, conventional browsers residing at network
devices may be used to load/provision the client software.

In a further embodiment, a user may be presenting at
screen 150 (e.g.. via a pointing device such as a pen, finger,
remote, laser pointer, etc.), and may send a request (e.g., via
the pointing device or via a hardware button at projector
130) to send a screenshot of screen 150 to clients currently
engaged 1n a session with projector 130. Control unit 134
may then transmit the assembled image data projected to
screen 150 to multiple clients via network 120.

In a further embodiment, a client may send a request to
control unit 134 for a screenshot of screen 150. Control unit
134 may then transmit the assembled 1mage data for screen
150 to the requesting client.

In a turther embodiment, control unit 134 may provide
certain clients (e.g., mobile and/or handheld devices) with a
continuous copy of the generated 1mage information being
projected onto screen 150. Thus, these select clients view a
duplicated version on a display of their device that matches
the content presented at screen 150. In a still further embodi-
ment, such clients (e.g., mobile and/or handheld devices)
may mark on their displays and have these marks duplicated
at screen 130.

In another embodiment, control unit 134 may detect that
a client has failed to provide image data for a specified
period of time (1.e., a client may be “idle” i, for example,
it has not transmitted image data for a period of about forty
five seconds). In such circumstances, control unit 134 may
close a session with the client by closing the associated
window and no longer manipulating projector 130 based
upon input from the client. The client may later detect that
the session has closed (e.g., based upon a response from
control unit 134 indicating the session has closed, or based
upon silence from control unit 134). Based upon this infor-
mation, the network device may remove the client software
from the network device (but may keep the bootstrap
soltware), thereby freeing resources at the network device.

EXAMPLES

In the following examples, additional processes, systems,
and methods are described in the context of an enhanced
projector that provides client software to network devices.

FIG. 3 1s a process diagram illustrating a tlow of com-
munications between a projector and a network device 302
in an exemplary embodiment. According to FIG. 3, these
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communications are broken up into a setup phase, wherein
network device 302 performs first time setup, and a use
phase, wherein network device 302 may initiate and termi-
nate meetings at projector 130. According to FIG. 3, 1n the
setup phase, projector 130 i1mtializes, acquires a network
address from network 120, and projects the network address
for projector 130 onto screen 150. This network address
may, for example, be determined based upon negotiations
between projector 130 and network 120 at start-up. Next, a
user enters the room 1n which projector 130 1s operating, and
notices the displayed projector address. The user activates
network device 302 and navigates a browser ol network
device 302 to the address of projector 130.

Upon detecting that a browser 1s requesting imnformation
from projector 130, projector 130 1s operable to provide, via
an iternal web server, “bootstrap” software to the browser.
The bootstrap software may, for example, comprise a .JAR
file compliant with Java. In one embodiment, the bootstrap
software will be provisioned via a webpage including
instructions for contacting projector 130. The instructions
include a link to the bootstrap soitware program. When a
user clicks on the link, the bootstrap software 1s downloaded
to memory of the user’s network device. This bootstrap
soltware may perpetually reside at network device 302 until
intentionally removed (e.g., by a user, administrator, auto-
mated process, etc.), and may include information used to
dynamically load client software from the projector 130 and
link the client software (for manipulating projector 130)
cach time the use phase 1s iterated. Thus, the bootstrap
soltware may be kept on network device 302 between
meetings (e.g., between use phases) and 1s not tied to a
particular projector. The bootstrap soitware may further be
used regardless of the type of projector or projector version
used. Keeping the bootstrap software at network device 302
between use phases allows for speedy re-loading and linking,
of the client software. Additionally, utilizing the bootstrap
soltware may, for example, ensure that each time network
device 302 interacts with projector 130, network device 302
utilizes the latest version of the client software available
from projector 130.

With the bootstrap software successtully acquired, the
setup phase has been completed. Thus, network device 302
enters the use phase. According to the use phase, the
bootstrap soltware uses stored configuration information to
acquire the client software. This mnformation may include,
for example, the network address of projector 130 as well as
a specific port at which to contact projector 130. In one
embodiment, the bootstrap software displays a field with the
network address of projector 130 (or whatever projector was
most recently contacted), and enables a user to enter another
projector’s network address. In another embodiment, the
bootstrap software detects network addresses of projectors
in the vicinity, from which the user can select. Next, network
device 302, through the bootstrap software, requests acqui-
sition of the client software. The client software 1s then
provisioned to network device 302 from projector 130. The
client software and bootstrap software may both comprise
[0/S] O/S independent run-time software such as Java soft-
ware. This may enhance the variety of network devices that

can utilize projector 130, and may further speed up the
process by which the client software 1s loaded and linked.

In a further embodiment, the client software establishes
one or more connection(s) to projector 130 (e.g., via one or
more ports). The connection(s) may be used to manage
interaction with projector 130. For example, the connec-
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tion(s) may send image data to the projector, receive
responses Irom the projector, receive events from the pro-
jector, efc.

In an alternative embodiment, each client may broadcast
its existence on network 120. Projector 130 (and/or other
projectors) may then detect clients available via network
120, and then report their existence and address to the
detected clients.

Once the client software 1s up and running at network
device 302 (thereby turning network device 302 into a
client), the client software establishes a session with pro-
jector 130. Establishing a session may be a simple matter of
contacting projector 130, at which time projector 130 gen-
erates a window for receiving image data from the client.
Projector 130 may further provide a confirmation to the
client indicating that the session has been established. Once
the session has been established, client software operating
on network device 302 may use software functions to
acquire 1mage data (e.g., screenshots of a display) of net-
work device 302 on a periodic basis. For example, the image
data may be acquired a few times per second.

Next, network device 302, via the client software, 1s
capable of providing the image data to projector 130 via
network 120. This image data may be provided, for example,
continuously or periodically. Projector 130 recerves this data
and imtegrates it into a window for display. The window 1s
updated with the image data (which may be scaled or
positioned to fit within the window). A similar process
occurs with other clients currently engaging 1in a session
with projector 130. In this manner, image data from many
clients may be assembled into one large image. The
assembled 1mage data 1s then sent to a light emitting unit of
projector 130, which projects the assembled 1mage data onto
screen 150 for viewing.

In a further embodiment, the bootstrap soitware at a client
may determine that a user has fimished using the client
soltware (e.g., by closing a browser window associated with
the client software, closing the client software, indicating
that the client software should stop sending 1image data, etc.).
After the user has finished using the client software, the
bootstrap software may remove the client software to free up
resources at network device 302.

FIG. 4 1s a block diagram of multiple clients presenting,
onto a screen via a projector 1n an exemplary embodiment.
According to FIG. 4, laptop 410 and smart phone 420 utilize
network 430 to communicate with projector 440. Projector
440 receives 1image data from each of laptop 410 and smart
phone 420, and populates screen 450 with two separate
client windows. Assume, for this embodiment, that origi-
nally laptop 410 was the only client connected with projec-
tor 440. Laptop 410 sent image data to projector 440, and
was assigned window 452 by projector 440. Projector 440
placed the recerved image data at window 452, scaled and
centered such that it occupied all of screen 450. Next, smart
phone 420 connected to projector 440, which resulted in
scaling and repositioning window 452 to make room for
window 454. Window 454 represents the screen of smart
phone 420. Thus, multiple presenters may present at once in
order to streamline collaboration between meeting attend-
ees.

FIG. 5 1s a block diagram of a presenter 520 using a
pointing device 540 to digitally mark a presentation 1n an
exemplary embodiment. According to FIG. 5, projector 510
projects a presentation onto screen 330. Presenter 520 uti-
lizes a pointing device (e.g., a remote transmitter, a pen, a
finger, etc.) to indicate locations at screen 530. Projector 510
1s enhanced in order to track the indications, and to create
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marks on the presentation based upon the indications. For
example, a control unit of projector 5310 may add the
markings directly to generated image data for projector 510
in order to display the indicated areas as lines, highlighting,
shapes, etc. In short, presenter 520 indicates an area of the
screen using pointing device 540, and projector 510 1denti-
fies the indicated area. Projector 510 then alters projected
image information so that the indicated area 1s marked on
screen 530. In further embodiments, the markings may be
“tied” or otherwise associated with a specific window at
screen 530, such that i1t the window 1s resized or re-
positioned, the markings are treated similarly. This may be
particularly usetul when presenter 520 wishes to highlight or
otherwise draw attention to a specific region of the window.

In further embodiments, the marks applied by the pointing,
device may vary based upon a series of interaction tools
displayed at the bottom of screen 530. Such tools may
comprise, for example, images ol markers of varying colors.
By selecting one of several markers (or other tools) with the
pointing device, a diflerent color or operation may be
performed upon the screen by the pointing device. In a
turther embodiment, an active marker may be indicated by
removing an 1mage of a cap from the active marker.

The poimnting device may further be used to transmit
commands to projector 510. For example, the projector may
note certain locations at screen 3530 as “hotspots” (i.e.,
controls projected onto screen 530. These hotspots may
include, for example, buttons for maximizing or minimizing
a window for a client. By indicating the location of the
buttons with the pointing device, presenter 520 may provide
context-sensitive instructions to projector 510. Thus, upon
touching one hotspot, presenter 520 could cause projector
510 to mimimize a given window, while by touching another
hotspot, presenter could maximize a given window. Further
hotspots could allow for cascading or tiling multiple win-
dows, and other functions.

Any number of known technologies may be used to
implement and track the pointing device. For example, the
pointing device may be an Epson BRIGHTLINK device, a

Ludia E-BEAM device, a device defined according to U.S.
Pat. No. 6,437,314, and/or other devices.

Embodiments disclosed herein can take the form of

software, hardware, firmware, or various combinations
thereol. In one particular embodiment, software 1s used to
direct a processing system of projector 130 to perform the
vartous operations disclosed herein. FIG. 6 illustrates a
processing system 600 operable to execute a computer
readable medium embodying programmed instructions to
perform desired functions 1n an exemplary embodiment.
Processing system 600 1s operable to perform the above
operations by executing programmed instructions tangibly
embodied on computer readable storage medium 612. In this

regard, embodiments of the invention can take the form of

a computer program accessible via computer-readable
medium 612 providing program code for use by a computer
or any other instruction execution system. For the purposes
of this description, computer readable storage medium 612
can be anything that can contain or store the program for use
by the computer.

Computer readable storage medium 612 can be an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor device. Examples of computer readable storage
medium 612 include a solid state memory, a magnetic tape,
a removable computer diskette, a random access memory
(RAM), a read-only memory (ROM), a rigid magnetic disk,
and an optical disk. Current examples of optical disks
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include compact disk-read only memory (CD-ROM), com-
pact disk-read/write (CD-R/W), and DVD.

Processing system 600, being suitable for storing and/or
executing the program code, includes at least one processor
602 coupled to program and data memory 604 through a
system bus 630. Program and data memory 604 can include
local memory employed during actual execution of the
program code, bulk storage, and cache memories that pro-
vide temporary storage of at least some program code and/or
data 1 order to reduce the number of times the code and/or
data are retrieved from bulk storage during execution.

Input/output or I/O devices 606 (including but not limited
to keyboards, displays, pointing devices, etc.) can be
coupled either directly or through intervening I/O control-
lers. Network adapter interfaces 608 may also be integrated
with the system to enable processing system 600 to become

coupled to other data processing systems or storage devices
through intervening private or public networks. Modems,
cable modems, IBM Channel attachments, SCSI, Fibre
Channel, and Ethernet cards are just a few of the currently
available types of network or host interface adapters. Pre-
sentation device interface 610 may be integrated with the
system to interface to one or more presentation devices, such
as printing systems and displays for presentation of presen-
tation data generated by processor 602.

Although specific embodiments were described herein,
the scope of the mvention 1s not limited to those specific
embodiments. The scope of the invention 1s defined by the
following claims and any equivalents thereof.

We claim:

1. A system comprising:

a display operable to present 1image information to a user;

a network interface; and

a control unit operable to provide client software to
network devices that enables the network devices to
interact with the system, wherein the network devices
include a laptop and a smart phone,

the control unit further operable to receive input via the
network interface from the client software operating on
multiple network devices, the input including image
data from the laptop and the smart phone, t0 process
the mput from the client software to generate image
information for the display, and to provide the gener-
ated 1mage information to the display,

wherein the generated image information comprises [mul-
tiple] windows that each surround the image data for a
different network device, are scalable, and are posi-
tionable, wherein contents of the windows represent [a
screenshot of a network device operating the client
software] screenshots of individual network devices
including the laptop and the smart phone,

the system 1s a projector,

the display comprises a light emitting unit operable to
project visible light representing i1mage information
onto a screen, and

the control unit 1s further operable to process the input
from the client software to generate 1mage information
for the light emitting unit, and to provide the generated
image mformation to the light emitting unit for projec-
tion onto the screen,

wherein the control unit tracks a position of a pointing
device at the screen, and in response to the pointing
device interacting with a window on the screen, the
control unit adjusts a position or size of the window on
the screen.
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2. The system of claim 1 wherein

the light emitting unit utilizes one or more techmques
selected from the group consisting of Liquid Crystal
Display (LCD) projection, Digital Light Processing
(DLP) projection, Liquid Crystal on Silicon (LCoS)
projection, Light Emitting Diode (LED) projection, and
laser diode projection.

3. The system of claim 1 wherein:

the control unit 1s further operable to process the input
provided by the client software to 1dentily image data
that represents a screenshot, to scale and position the
image data from the client software based upon a
location and a size of a window for a network device
operating the client software, and to populate the gen-
crated 1mage information with the scaled and posi-
tioned 1mage data.

4. The system of claim [3] /wherein:

the control unit is further operable to [receive input that
comprises commands for altering at least one of the
size and the location of a window] apply digital marks
onto the screen via the system in response to input from
the pointing device.

5. The system of claim 3 wherein:

the control unit 1s further operable to detect that the client
software at one of the multiple network devices has
become 1dle, and to close a window for the i1dle client
software.

6. The system of claim 1 wherein:

the control unit 1s further operable to provide bootstrap
soltware to the network devices that i1s operable to
acquire the client software from the control unit, to
provide the client software to a network device, and to
remove the client software from the network device.

7. The system of claim 6 wherein:

the bootstrap software and the client software each com-
prise Java software.

8. The system of claim 1 wherein:

the control unit is further operable to [track a position of
a pointing device along the screen, and to alter the
image information projected onto the screen based on
the position] mark an area indicated by the pointing
device.

9. The system of claim [8] /wherein:

the pointing device provides functions for at least one of
drawing on the screen, highlighting on the screen, and
mampulating controls projected onto the screen.

10. The system of claim [8] /wherein:

the control unit 1s further operable to provide the gener-
ated 1mage information to each network device oper-
ating the client solftware responsive to receiving a
request 1indicated by the pointing device.

11. The system of claim 1 wherein:

the control unit 1s further operable to instruct the light
emitting unit to display a network address for the
projector mndicating a location from which the client
software can be acquired.

12. A method comprising;:

providing, via a network interface of a meeting system,
client software to network devices that enables the
network devices to interact with the meeting system,
wherein the network devices include a laptop and a
smart phone,

receiving, via the network interface, mput from client
soltware operating on multiple network devices, the
input including image data from the laptop and the
smart phone;
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processing the mput from the client software to generate
image mnformation for a display of the meeting system;
and
presenting, via the display, the generated image 1nforma-
tion, wherein the generated image information com-
prises [multiple] windows that each surround the image
data for a different network device, are scalable, and
are positionable, wherein contents of the windows
represent [a screenshot of a network device operating
the client software] screenshots of individual network
devices including the laptop and the smart phone,
wherein
the meeting system 1s a projector;
the display comprises a light emitting unit operable to
project visible light representing i1mage information
onto a screen;
processing the mput from the client software comprises
generating image information for the light emitting unit
of the projector; [and]
presenting the generated image information comprises
projecting, via the light emitting unit, visible light
representing the generated image information onto [a]
the screen,; and
tracking a position of a pointing device at the screen,
whevrein in response to the pointing device interacting
with a window on the screen, the meeting system
adjusts a position or size of the window on the screen.
13. The method of claim 12 wherein:
presenting the generated image information 1s performed
via one or more techmques selected from the group
consisting of Liquid Crystal Display (LCD) projection,
Digital Light Processing (DLP) projection, Liquid
Crystal on Silicon (LCoS) projection, Light Emitting
Diode (LED) projection, and laser diode projection.
14. The method of claim 12 wherein:
processing the mput comprises:
identifying 1mage data that represents a screenshot;
scaling and positioning the image data from the client
software based upon a location and a size of a
window for a network device operating the client
software; and
populating the generated image information with the
scaled and positioned 1mage data.
15. The method of claim 14 [wherein] further comprising:
[the input comprises commands for altering at least one of
the size and the location of a window] applving digital
marks onto the screem via the meeting system in
response to input from the pointing device.
16. The method of claim 14 further comprising:
detecting that the client software at one of the multiple
network devices has become 1dle; and
closing a window {for the i1dle client software.
17. The method of claim 12 wherein:
providing the client software comprises:
providing, via the network interface, bootstrap software
to the network devices that 1s operable to acquire the
client software from the projector and also to remove
the client software; and
providing, responsive to receiving a request from boot-
strap soltware operating on a network device, the

client software to the network device.
18. The method of claim 17 wherein:
the bootstrap soiftware and the client software each com-
prise Java software.
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19. The method of claim 12 further comprising:

[tracking a position of a pointing device along the screen:

and

altering the 1mage information projected onto the screen

based on the position] marking an area indicated by the
pointing device.

20. A non-transitory computer readable medium embody-
ing programmed instructions which, when executed by a
processor, are operable for performing a method comprising:

providing, via a network interface of a meeting system,

client software to network devices that enables the
network devices to interact with the meeting system,
wherein the network devices include a laptop and a
smart phone,

receiving, via the network interface, mput from client

soltware operating on multiple network devices, the
input including image data from the laptop and the
smart phone;

processing the input from the client software to generate

image information for a display of the meeting system;
and

presenting, via the display, the generated 1image informa-

tion, wherein the generated 1mage information com-

prises [multiple] windows that each surround the image
data for a different network device, are scalable, and
positionable, wherein contents of the windows repre-
sent [a screenshot of a network device operating the
client software] screemshots of individual network
devices including the laptop and the smart phone,
wherein

the meeting system 1s a projector;

the display comprises a light emitting umt operable to
project visible light representing image information
onto a screen,

processing the mput from the client software comprises
generating image information for the light emitting unit
of the projector; [and]

presenting the generated image information comprises
projecting, via the light emitting unit, visible light

representing the generated image information onto [a]

the screen,; and
tracking a position of a pointing device at the screen,

wherein in vesponse to the pointing device interacting
with a window on the screen, the meeting system
adjusts a position or size of the window on the screen.
21. A system comprising.
a display operable to present image information to a user;
a network interface for providing client software to net-
work devices to enable the network devices to interact
with the system, wherein the network devices include a
laptop and a smart phone; and
a control unit operable to rveceive sets of image data via
the network interface from the client software operating
on the network devices, the sets of image data including
image data from the laptop and the smart phone, to
process the sets of image data from the client software
to generate image information for the display compris-
ing a single large image, and to provide the generated
image information to the display,

whevrein the generated image information comprises win-
dows that each surround the image data for a diffevent
network device, are scalable, and are positionable,
wherein the contents of the windows include displayed
sets of image data that vepresent screenshots of indi-
vidual network devices operating the client software,
the devices including the laptop and the smart phone,
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each set of image data positioned at a different location
within the single large image;
wherein the system includes a projector,
the display comprises a light emitting unit operable to
project visible light representing image information
onto a screen, and
the control unit is operable to process the sets of image
data from the client software to generate image infor-
mation for the light emitting unit, and to provide the
generated image information to the light emitting unit
for projection onto the screen, and
the control unit tracks a position of a pointing device at
the screen, wherein in vesponse to the pointing device
interacting with a window on the screen, the control
unit adjusts a position or size of the window on the
screen.
22. A method comprising:
providing, via a network interface of a meeting system,
client software to network devices that enables the
network devices to interact with the meeting system,
wherein the network devices include a laptop and a
smart phone;
receiving, via the network interface, sets of image data
from the client software operating on the network
devices, the sets of image data including image data
from the laptop and the smart phone;
processing the sets of image data from the client software
to generate image information for a display of the
meeting system, comprising a single large image; and
presenting, via the display, the generated image informa-
tion, wherein the generated image information com-
prises windows that each surround the image data of a
different network device, arve scalable, and position-
able, wherein the contents of the windows include
displaved sets of image data that represent screenshots
of individual network devices operating the client soft-
ware, the devices including the laptop and the smart
phone, each set of image data positioned at a different
location within the single large image, wherein
the meeting system includes a projector;
the display comprises a light emitting unit operable to
project visible light representing image information
onto a screen,
processing sets of image data from the client software
comprises genervating image information for the light
emitting unit of the projector,
presenting the generated image information comprises
projecting, via the light emitting unit, visible light
representing the genervated image information onto the
screen, and
tracking a position of a pointing device at the screen,
whevrein in response to the pointing device interacting
with a window on the screen, the meeting system
adjusts a position or size of the window on the screen.
23. A non-transitory computer readable medium embody-
ing programmed instructions which, when executed by a
processor, are operable for performing a method compris-
Ing:
providing, via a network interface of a meeting system,
client software to network devices that enables the
network devices to interact with the meeting system,
wherein the network devices include a laptop and a
smart phone;
receiving, via the network interface, sets of image data
from the client software operating on the network
devices, the sets of image data including image data
from the laptop and the smart phone;
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processing the sets of image data from the client software
to generate image information for a display of the
meeting system, comprising a single large image,; and

presenting, via the display, the generated image informa-
tion, wherein the generated image information com-
prises windows that each surround the image data of a
different network device, are scalable, and arve posi-
tionable, wherein the contents of the windows include
displaved sets of image data that represent screenshots
of individual network devices operating the client soft-
ware, the devices including the laptop and the smart
phone, each set of image data positioned at a different
location within the single large image, wherein

the meeting system includes a projector;

the display comprises a light emitting unit operable to
project visible light vepresenting image information
ORIO Q Screen;

processing sets of image data from the client software
comprises generating image information for the light
emitting unit of the projector,

presenting the generated image information comprises
projecting, via the light emitting unit, visible light
representing the genervated image information onto the
screen; and

tracking a position of a pointing device at the screen,
wherein in response to the pointing device interacting
with a window on the screen, the meeting system
adjusts a position or size of the window on the screen.

24. A system comprising.

a light emitting unit operable to project visible light
vepresenting image information onto a screen;

a network interface for providing client software to net-
work devices to enable the network devices to interact
with the system, wherein the network devices include a
laptop and a smart phone; and

a control unit operable to establish sessions with client
software provided at network devices that enables the
network devices to interact with the projector, such that
the network devices provide image data for assembly
into a single large image

the control unit further operable to receive sets of image
data via the network interface from the client software
operating on the network devices, the sets of image
data including image data from the laptop and the
smart phone, to process the sets of image data from the
client software to generate image information compris-
ing the single large image, and to provide the generated
image information to the light emitting unit for projec-
tion onto the screen,

wherein the generated image information comprises win-
dows that each surround the image data of a diffevent
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network device, are scalable, and ave positionable,
whevrein the contents of the windows include projected
sets of image data rveceived from the client software
operating on the network devices, including the laptop
and the smart phone, each set of image data corre-
sponding with client software operating on a different
network device, each set of image data positioned at a
different location within the single large image,

the control unit further operable to track a position of a
pointing device at the screen, wherein in response to the
pointing device interacting with a window on the
screen, the control unit is operable to adjust a position
or size of the window on the screen.

25. The system of claim 24 wherein.:

the light emitting unit utilizes one or movre techniques
selected from the group consisting of Liguid Crystal
Display (LCD) projection, Digital Light Processing
(DLP) projection, Liquid Crystal on Silicon (LCoS)
projection, Light Emitting Diode (LED) projection, and
laser diode projection.

26. The system of claim 24 wherein:

the control unit is further operable to process the input
provided by the client software to identify image data
that represents a screenshot, to scale and position the
image data from the client software based upon a
location and a size of a window for a network device
operating the client software, and to populate the
generated image information with the scaled and posi-
tioned image data.

27. The system of claim 26 wherein.

the control unit is further operable to apply digital marks
onto the screen via the system in response to input from
the pointing device.

28. The system of claim 26 wherein:

the control unit is further operable to detect that the client
software at one of the multiple network devices has
become idle, and to close a window for the idle client
software.

29. The system of claim 26 wherein.

the control unit is further operable to mark an area
indicated by the pointing device.

30. The system of claim 26 wherein.

the pointing device provides functions for at least one of
drawing on the screen, highlighting on the screen, and
manipulating controls projected onto the screen.

31. The system of claim 26 wherein.:

the control unit is further operable to provide the gener-
ated image information to each network device oper-
ating the client software vespomsive to receiving a
request indicated by the pointing device.
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