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(57) Abstract: A plug-and-play device com-
prises a first plug-and-play interface for estab-
lishing a connection with a first computing de-
vice and a second plug- and-play interface for
establishing a connection with a second com-
puting device. Storage stores code that is auto-
matically executed by the second computing
device when the plug-and-play device is con-
nected to the second computing device via the
second plug-and-play interface. The code
when executed by the second computing de-
vice initiates a screen display data exchange
between the first and second computing de-
vices through the plug- and-play device. A
controller controls the first plug-and-play in-
terface, the second plug-and-play interface and
the storage.
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PLUG-AND-PLAY INTERFACE DEVICE

Related Application

[0001] The subject application is a continuation-in-part of U.S. Patent
Application No. 11/420,600 to Hill et al. filed on May 26, 2006 for an invention
entitled “Plug-And-Play Device And Method Of Using The Same”, the contents

5 of which are incorporated herein by reference.

Field

[0002] The subject application relates generally to computer peripheral
devices and, more specifically, to a plug-and-play device and a method of using

the same.

10 Background

[0003] Plug-and-play devices are well known and many types of plug-
and-play standards exist, including for example universal serial bus (“USB”),
IEEE1394 (“FireWire") and PCMCIA (“PC Card”), with the most common being
USB. Such plug-and-play devices have a set of functionality that is accessible
15 to a computer through a plug-and-play interface. The functionality of common
plug-and-play devices can include, but is not limited to, storage, input
registration, image capturing, audio input and output, etc. The sets of
functionality available on common plug-and-play devices are pre-defined as
device classes. Upon connection of a plug-and-piay device to a computer, an
20  electronic circuit is completed and the operating system of the computer is
alerted to the connection. The operating system in response polls the plug-
and-play device to determine what functionality is available on the plug-and-
play device.
[0004] Many operating systems possess a number of pre-loaded drivers
25 for generic plug-and-play device classes, such as USB mass storage, a two-
button mouse, etc. If the operating system is in possession of a driver for the
device class of the plug-and-play device connected to the computer, the
computer loads the driver so that the functionality of the plug-and-play device

can be accessed by the computer. If the operating system does not possess a
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driver corresponding to the device class of the plug-and-play device, the
operating system typically prompts the user to install the appropriate software
to enable the computer to access the functionality of the plug-and-play device.
[0005] U.S. Patent Application Publication No. 2004/0205778 to Wong

5 et al. discloses a peripheral device that includes driver storage. The peripheral
device connects to a computer via a plug-and-play interface and cycles through
the emulation of a number of plug-and-play device classes recognized by the
operating system until one is found that permits auto-execution of a driver
installation program.

10 [0006] U.S. Patent Application Publication No. 2005/0038934 to Gotze
et al. discloses a USB-based peripheral printer that can be conditioned
between two modes. In a first mode, the printer emulates USB mass storage to
permit installation of drivers stored in memory of the printer on a computer to
which the printer is connected. Once the drivers are installed on the computer,

15  the printer is conditioned to a second mode, in which the printer behaves as a
printer.

[0007] The need to install software/drivers can be undesirable in a
number of situations, such as where a user does not possess administrative
rights for the computer or simply does not desire to install yet more software on

20 the computer, especially where connection of the plug-and-play device to the
computer is infrequent or a one-time affair. Installing software may also prove
to be a difficult or complicated task. For example, the user may need to
download software from the Internet or may need to locate media upon which
the software/drivers are located.

25 [0008] When the plug-and-play device is a touch pane!, calibration to
map the coordinate system of the input field of the touch panel to the display
coordinate system of the computer to which the plug-and-play device is
connected is typically required in order to ensure proper registration of touch
input. Following the calibration process, the calibration settings are registered

30 and stored by the computer. Unfortunately, because the computer stores the

calibration settings, when the touch panel is plugged into a computer to which it
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was not previously connected, the calibration process must be carried out again

in order to establish the calibration settings on the new computer.

Summary

[0009] Accordingly, in one aspect there is provided a plug-and-play
5 device comprising: a first plug-and-play interface for establishing a connection

with a first computing device; a second plug-and-play interface for establishing
a connection with a second computing device; storage storing code that is
automatically executed by the second computing device when said plug-and-
play device is connected thereto via said second plug-and-play interface, said

10  code when executed initiating a screen display data exchange between said
first and second computing devices; and at least one controller controlling said
first plug-and-play interface, said second plug-and-play interface and said
storage.
[0010] In one embodiment, the first plug-and-play interface comprises a

15  wireless transceiver and establishes a wireless connection with the first
computing device. The wireless connection may be a secure wireless
connection. In this case, the storage further stores at least one of at least one
key, at least one biometric and at least one code that is used to establish the
secure wireless connection. The plug-and-play device further comprises a

20 physical connection to the second computing device. The physical connection
may be in the form of a universal serial bus cable or the plug-and-play device
may be configured as a dongle.
[0011] In another embodiment, the plug-and-play device comprises a
physical connection to the first computing device and a physical connection to

25 the second computing device. Each physical connection may be in the form of
a universal serial bus cable.
[0012] The screen display data exchange may comprise transmission of
second computing device display screen data to the first computing device.
The second computing device display screen data is compressed prior to

30 transmission to the first computing device. Differences between previously
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transmitted second computing device display screen data and current second
computing device display screen data are transmitted. The code when
executed may also permit file sharing between the first and second computing
devices through the plug-and-play device.

5 [0013] The screen display data exchange alternatively may comprise
transmission of first computing device display screen data to the second
computing device. Similarly, the first computing device display screen data is
compressed prior to transmission to the second computing device. Differences
between previously transmitted first computing device display screen data and

10  current first computing device display screen data are transmitted.

Brief Description of the Drawings

[0014] Embodiments will now be described with reference to the

accompanying drawings in which:

[0015] Figure 1 shows a plug-and-play device comprising a touch panel,
15 acontroller and a cable, coupled to a computer;

[0016] Figure 2 is a schematic diagram of the cable of Figure 1;

[0017] Figure 3 is a flow chart of the general operation of the plug-and-

play device of Figure 1;

[0018] Figure 4 shows another plug-and-play device allowing for screen

20 sharing between a master computer and a remote computer;

[0019] Figure 5 is a schematic diagram of the plug-and-play device of
Figure 4;
[0020] Figure 6 is a flow chart of the general operation of the plug-and-
play device of Figure 4,
25 [0021] Figure 7 shows the plug-and-play device of Figure 4 with a touch
panel and projector communicating with the master computer;
[0022] Figure 8 shows yet another plug-and-play device allowing for bi-
direction screen sharing between a master computer and a remote computer;
[0023] Figure 9 is a schematic diagram of the plug-and-play device of
30 Figure 8;
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[0024] Figure 10 is a flow chart of the general operation of the plug-and-
play device of Figure 8; and
[0025] Figure 11 shows the plug-and-play device of Figure 8 with a touch

panel and projector communicating with the master computer.

Detailed Description of the Embodiments

[0026] Turning now to Figure 1, a system or network 20 of operatively
connected components is illustrated. As can be seen, system 20 comprises a
plug-and-play (PnP) device 24 for receiving and digitizing input. In this

10 embodiment, the plug-and-play device 24 comprises an interactive input
system that includes a touch panel 28, a controller 32 and a cable 36. Touch
panel 28 may be of the type employing analog resistive or machine vision
technology to register pointer input such as those disclosed in U.S. Patent Nos.
5,448,263; 6,141,000, 6,337,681; 6,747,636; 6,803,906; 7,232,986; 7,236,162;

15 and 7,274,356 and in U.S. Patent Application Publication No. 2004/0179001
assigned to SMART Technologies ULC of Calgary, Alberta, Canada, assignee
of the subject application, the contents of which are incorporated by reference.
Alternatively, touch panel 28 may be of the type employing electromagnetic,
capacitive, acoustic or other technologies to register pointer input. The

20  controller 32 controls the operation of the touch panel 28 and is in
communication with a computer 40 via the cable 36. The computer 40 is also
connected to a projection unit 44 such as for example, a liquid crystal display
(LCD) projector, via a video graphics array (VGA) cable 48 and controls the
LCD projector 44. In response to image data received from the computer 40,

25 the LCD projector 44 projects images onto a touch surface 46 of the touch
panel 28. The LCD projector 44 may be positioned in front of or behind the
touch panel 28.
[0027] The touch panel 28 provides a user with the ability to interact with
the image projected onto the touch surface 46 of the touch panel 28 and inject

30 input into an application program running on the computer 40 using an active

pointer (e.g. a pointer that emits light, sound or other signal) or a passive
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pointer (e.g. a finger, cylinder or other object). Although the touch panel 28
requires no extra software other than that provided by the operating system of
the computer 40 in order to work as a mouse, the functionality of the touch
panel 28 can be greatly enhanced by additional software not available on the
5 operating system of the computer 40, as will be described below.

[0028] The controller 32 comprises a processor (not shown) that
executes firmware stored in non-volatile storage. Generally, the firmware
causes the controller 32 to operate in one of two operational modes. In an
initial mode, the controller 32 operates two USB profiles, namely an absolute

10 mouse human interface device (“HID”) profile and a SMARTBoard HID profile.
The absolute mouse HID profile enables the controller 32 to relay absolute
position information for a pointer contacting the touch surface 46 of the touch
panel 28 along with basic mouse functions. The SMARTBoard HID profile is a
device class that enables enhanced functionality for the touch panel 28. The

15  enhanced functionality comprises all of the functionality available in the
absolute mouse HID device class as well as inking information, additional tool
information (buttons, eraser, pen selection, etc.) and two-way communications
with the controller 32. In a “native” operating mode, the controller 32 terminates
the absolute mouse HID profile and only operates the SMARTBoard HID

20  profile.
[0029] The components of the cable 36 are better illustrated in Figure 2.
As can be seen, the cable 36 comprises a USB hub component 52 having a
USB interface 56 for connection to a USB cable segment 60 that extends to the
touch panel 28, and a USB interface 64 for connection to a USB cable segment

25 68 that extends to the computer 40. Both USB interfaces 56, 64 are in
communication with a USB hub 72. Also in communication with the USB hub
72 is storage 76, namely flash memory, solid-state memory or other suitable
computer memory. The storage 76 is configured to operate in accordance with
a mass storage device and defines itself as compact disk read only memory

30 (CD-ROM) according to the compact disk (“CD”) HID profile. Storage 76 stores
a set of software applications, including a user application

(SMARTBoardTools.exe), a service application (SMARTBoardService.exe), a
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launcher application (SBLauncher.exe), a calibration application
(SMARTBoardCalibrate.exe) and an autorun feature (autorun.inf) for a
Windows® operating system file that references the launcher application.
Further, the storage 76 stores calibration settings associated with the
5 configuration of the system 20. In particular, the calibration settings include

data for mapping touch coordinates generated by the touch panel 28 in
response to pointer contacts with the touch surface 46 to the display coordinate
system of the computer 40.
[0030] The SMARTBoardTools.exe user application permits a richer set

10  of features than basic mouse functionality. In this embodiment, the
SMARTBoardTools.exe user application contains a number of presentation
applications, integration into popular drawing and presentation applications, and
an application to allow users to ink over documents in any application or over
the desktop of the graphical user interface of the computer 40 that is projected

15  and displayed on the touch surface 46 of the touch panel 28.
[0031] The method of aperation of the plug-and-play device 24, when
the plug-and-play device 24 is connected to a new computer 40 that has not
been previously connected to the plug-and-play device, is shown in Figure 3.
When a session is commenced and the plug-and-play device 24 is connected

20 to the computer 40 (step 104), and the connection of the plug-and-play device
24 to the computer 40 is detected by the operating system of the computer 40,
the computer 40 queries the plug-and-play device 24 to determine what
functionality is provided by the plug-and-play device 24 (step 108). Asthe USB
hub 72 is connected to storage 76 as well as the controller 32, the USB hub 72

25 queries both the storage 76 and the controller 32 to determine what profiles are
available. In this embodiment, the storage 76 responds by indicating that it
supports the CD HID profile. The controller 32, in the initial mode, responds by
indicating that it supports the absolute mouse HID profile and the SMARTBoard
HID profile.

30 [0032] The computer 40, upon receiving the available HID profiles,
detects that functionality corresponding to the absolute mouse HID profile, the
SMARTBoard HID profile and CD HID profile is available (step 112). The
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computer 40 then loads the drivers for the devices recognized by the operating
system for which the operating system has drivers, in this example the absolute
mouse HID and CD HID (step 116). As each of these sets of functionality is
detected by the computer 40, the computer 40 recognizes them as separate
5 devices. The computer 40 does not load the SMARTBoard HID profile as the

operating system of the computer 40 does not possess a corresponding driver.
The computer 40 then assigns the plug-and-play device 24 which is recognized
as a CD HID device, the next available drive letter (step 120).
[0033] Computer 40 is configured as the majority of computers are by

10  default; that is, the computer 40 is configured to search CD HID devices for an
autorun.inf file that will direct the computer 40 to automatically execute a
specific application upon connection to a CD HID device. Accordingly, the
computer 40 queries the plug-and-play device 24 that has been recognized as
a CD HID device for an autorun.inf file and upon receiving the autorun.inf file,

15 loads and executes the instructions contained therein (step 124). The
autorun.inf file is used by the Microsoft Windows® family of operating systems
to execute, under certain conditions, the instructions contained therein upon
detection of certain types of storage devices. For example, under certain
conditions, the autorun.inf file is executed when a CD-ROM disk, containing the

20  autorun.inf file, is inserted into the bay of a CD-ROM drive. Execution typically
begins without delay after the information in the autorun.inf file becomes
available to or is recognized by the computer operating system.
[0034] The autorun.inf file contains a pointer to the executable launcher
application, SBLauncher.exe. Upon parsing the autorun.inf file, the computer

25 40 uses the pointer to obtain the SBLauncher.exe launcher application from the
storage 76, along with a set of corresponding dynamic link libraries (“DLLs"),
and executes the SBLauncher.exe launcher application (step 128). The
SBLauncher.exe launcher application, when executed, directs the computer 40
to copy the SMARTBoardTools.exe user application and the

30 SMARTBoardService.exe service application, along with some associated
DLLs, from the storage 76 to a temporary directory on the computer 40 and
then execute the SMARTBoardTools.exe user and SMARTBoardService.exe
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service applications (step 132). Upon execution of the
SMARTBoardService.exe service application, the SBLauncher.exe launcher
application terminates execution and the SMARTBoardService.exe service
application directs the computer 40 to send a command to the controller 32 to
switch the controller to the SMARTBoard HID mode (step 136).

[0035] Upon launch, the SMARTBoardTools.exe user application
queries and obtains from storage 76 the calibration settings and other settings
(step 140). The calibration settings enable the SMARTBoardTools.exe user
application to map touch input generated by the touch panel 28 in response to
pointer contacts with the touch surface 46 to the display coordinate system of
the computer 40. The other settings include pen tray settings, COM port
settings, contact filter settings and user settings for software applications. All of
these settings are stored in a standard Windows® INI file. Further, several XML
files are used to store layout and menu settings for various applets forming part
of the SMARTBoardTools.exe user application. These applets provide a
floating window of toolbuttons for accessing various functionality, an on-screen
keyboard, etc. These layout and menu settings are stored in XML files in the
storage 76 of the plug-and-play device 24, and are loaded and saved in a
directory ("C:\Documents and Settings\<user name>\Application Data\SMART
Technologies\SMARTBoard Software\") during execution of the
SMARTBoardTools.exe user application, where <user name> is the login name
of the current user.

[0036] Upon obtaining the calibration settings, the
SMARTBoardTools.exe user application maps touch input generated by the
touch panel 28 in response to pointer contacts with the touch surface 46 to the
display coordinate system of the computer 40. In this manner, the user is able
to interact effectively with the image projected onto the touch surface 46 of the
touch panel 28 by the LCD projector 44. During execution, some settings are
stored in the "HKEY_CURRENT_USER" key of the registry and, in particular, in
the "Software\SMART Technologies\SMARTBoard Software\" subkey. These
settings include application window positions, user settings for each application
and a list of recently used files. The "HKEY_CURRENT_USER" key is used as
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there are generally no restrictions on modifications made to this key. In
addition, if there are no access restrictions on the "HKEY LOCAL_ MACHINE"
key, spell checker settings are written there.
[0037] Upon termination of the session, the computer 40 can be
5 unplugged from the plug-and-play device 24 and removed. When the plug-

and-play device 24 is disconnected from the computer 40, the computer 40
notifies the SBLauncher.exe launcher application (step 144). The
SBLauncher.exe launcher application in turn proceeds to terminate execution of
and delete the SMARTBoardTools.exe user application, the

10 SMARTBoardService.exe service application, the various related DLLs and
settings from the temporary locations on the computer 40 and then does the
same for itself (step 148). Before termination of the SBLauncher.exe launcher
application, the SBLauncher.exe launcher application writes the user settings
stored in the "C\Documents and Settings\<user name>\Application

15 Data\SMART Technologies Inc.\SMARTBoard Software\" directory to XML files
which it then stores in storage 76 of the plug-and-play device 24. The
SBLauncher.exe launcher application then deletes the user settings from the
directory and those stored in the registry. Once the settings and files are
deleted from the computer 40, the SBLauncher.exe launcher application places

20 anentryinthe
HKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion
\RunOnce registry key which tells Windows to delete the SBLauncher.exe
launcher application when the user logs in next, and then terminates execution.
If the user stops the SMARTBoard software by closing the

25 SMARTBoardTools.exe user application, then the SBLauncher.exe launcher
application executes the instance of itself found in the storage 76 of the plug-
and-play device 24. Upon execution of the SBLauncher.exe launcher
application instance from the plug-and-play device 24, the instance of the
SBLauncher.exe launcher application stored on the computer 40 is deleted.

30 [0038] As noted above, in order for touch input generated by the touch
panel 28 in response to pointer contacts with the touch surface 46 to be

mapped to the display coordinate system of the computer 40, the system 20 is
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calibrated. As the spatial relation between the image projected onto the touch
surface 46 of the touch panel 28 by the LCD projector 44 and the touch panel
28 changes only when the LCD projector 44 and the touch panel 28 are moved
relative to one another, calibration is generally performed after the touch panel
5 28 and LCD projector 44 are fixed at a location. In order to calibrate the system

20, the SMARTBoardCalibrate.exe calibration application is launched. Once
the SMARTBoardCalibrate.exe calibration application is launched, the useris
prompted to touch a number of points on the image that is projected onto the
touch surface 46 of the touch panel 28. The resulting touch panel output is

10  used to determine calibration settings which map the raw touch coordinates
generated by the touch panel 28 in response to the pointer contacts on the
touch surface 46 to the display coordinate system of the computer 40. The
calibration settings are then recorded in the Windows® INI file so that they can
be used by other computers to map raw touch coordinates generated by the

15  touch panel 28 in response to the pointer contacts on the touch surface 46 to
the display coordinate system of the computer 40. This process allows for
calibration at system installation and subsequent use of the calibration settings
by all users of the system 20.
[0039] Turning now to Figure 4, another system or network 220 of

20 operatively connected components is shown. As can be seen, system 220
comprises a plug-and-play device 236, a master computer 238 and at least one
remote computer 240. The plug-and-play device 236 is physically connected to
the remote computer 240 and communicates with the master computer 238
over a wireless communications link. In this embodiment, plug-and-play device

25 236 captures and compresses screen display data generated at the remote
computer 240 and allows screen sharing between the remote computer 240
and the master computer 238 by automatically launching software stored on the
plug-and-play device 236.
[0040] In this embodiment, the master computer 238 comprises a

30 wireless communication device 238a, for example a radio frequency (RF)
communication device such as a Bluetooth™, WiFi or other RF adapter, or an

infrared (IR) communication device. The master computer 238 also runs a
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mobile device manager software application to accept and manage
connections from the remote computer 240, provide screen sharing
functionality, allow remote control from the remote computer 240, and
optionally, provide the remote computer 240 with Internet access.

5 [0041] The components of the plug-and-play device 236 are better
illustrated in Figure 5. As can be seen, the plug-and-play device 236 comprises
an interface 256 in the form of a USB interface to wireless communication
device adapter connected to a wireless transceiver 260. Similar to wireless
communication device 238a, the wireless transceiver 260 is, for example, an

10 RF communication device such as a Bluetooth™, WiFi or other RF adapter, or
an infrared (IR) communication device. The wireless communication device
238a and wireless transceiver 260 are paired to enable a peer-to-peer wireless
connection between the master computer 238 and the remote computer 240 to
be established. The plug-and-play device 236 also comprises an interface 264

15 in the form of a USB interface to computing device adapter. The interface 264
comprises a port (not shown) to receive a cable segment 268 thereby to enable
the physical connection to the remote computer 240 to be made. Both
interfaces 256 and 264 are also in communication with a controller 272 in the
form of a USB hub.

20 [0042] Controller 272 also communicates with storage 276 that is
configured to store and automatically launch software applications thereon via
an autorun feature that the operating system of the remote computer 240
supports. Similar to the previous embodiment, storage 276 is flash memory,
solid-state memory or other non-volatile computer memory. The storage 276 is

25  configured to operate in accordance with a mass storage device and defines
itself as compact disk read only memory (CD-ROM). Storage 276 stores an
executable launcher application, LinQLauncher.exe and may also store one or
more access codes, biometrics or keys to automatically form a secure
encrypted and authenticated wireless network connection with the master

30 computer 238.

[0043] The operation of the system 220, when a peer-to-peer wireless

connection between the master computer 238 and the remote computer 240 is

14 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

-13 -

established, will now be described with particular reference to Figure 6. When
the plug-and-play device 236 is physically connected to the remote computer
240 via the cable segment 268 (step 304) and the connection of the plug-and-
play device 236 is detected by the operating system of the remote computer
5 240, the remote computer 240 queries the plug-and-play device 236 to

determine what functionality is provided by the plug-and-play device 236 (step
308). In particular, the controller 272 queries the wireless transceiver 260 and
the storage 276 to determine what profiles or connections are available. In this
embodiment, the storage 276 responds by indicating that it supports the mass

10  storage device and the wireless transceiver 260 responds by indicating its
device type, interface profile and other parameters such as for example
wireless network protocol, wireless network speed, encryption keys, biometrics,
etc. The plug-and-play device 236 then returns the determined functionality
information to the remote computer 240.

15 [0044] The remote computer 240, upon receiving the functionality
information from the plug-and-play device 236, determines that mass storage
device and wireless communications functionality for the plug-and-play device
236 is available (step 312). The remote computer 240 then loads at least the
driver for the mass storage device recognized by its operating system and

20 initializes the plug-and-play device 236 (step 316). The remote computer 240
then assigns the plug-and-play device 236 which is recognized as a mass
storage device the next available drive letter (step 320).

[0045] The remote computer 240, similar to the previous embodiment, is
configured as the majority of computers are by default; that is, the remote

25 computer 240 is configured to search mass storage devices for a file name that
will direct the remote computer 240 to automatically execute instructions
contained therein upon connection to a mass storage device. In this
embodiment, the remote computer 240 queries the plug-and-play device 236
for the autorun.inf file and upon receiving the autorun.inf file, loads and

30 executes the instructions contained therein (step 324).

[0046] The autorun.inf file contains a pointer to the executable launcher

application, LinQLauncher.exe stored in the storage 276. Upon parsing the
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autorun.inf file, the remote computer 240 uses the pointer to load a LinQ
software application from the storage 276 (step 328). The LinQLauncher.exe
application directs the remote computer 240 to copy all necessary files of the
LinQ software application from storage 276 to a temporary directory on the

5 remote computer 240 and then start the LinQ software application (step 332).
The LinQ software application is used for setting up and managing the peer-to-
peer wireless connection on the remote computer 240, screen sharing and
communications between the remote computer 240 and the master computer
238.

10 [0047] Upon launch, the LinQ software application loads the necessary
driver for the wireless transceiver 260, configures the wireless transceiver 260,
finds the master computer 238 and establishes the peer-to-peer wireless
connection between the LinQ software application and the mobile device
manager application running on the master computer 238 (step 337). The LinQ

15  software application, which manages the peer-to-peer wireless connection on
the remote computer 240, then reads the access codes, biometrics or keys
from the storage 276. The access codes, biometrics or keys are in turn
exchanged with the master computer 238 and used as a parameter to create a
secure authenticated and encrypted peer-to-peer wireless connection. The

20  mobile device manager application running on the master computer 238
manages the peer-to-peer wireless connection on the master computer 238. In
cases where multiple systems 220 may be operating, an ad-hoc network
identifier may be necessary to allow the plug-and-play device 236 to determine
the appropriate network to which to connect. In such cases, the ad-hoc

25 network identifier is configured to be read from storage 276 in similar manner to
the access codes, biometrics or keys.

[0048] Once the remote computer 240 is connected to the master
computer 238 over the peer-to-peer wireless connection, the remote computer
240 may send a request to share the screen display data of the remote

30 computer 240 to the master computer 238. If a request to share the screen

display data is sent to the master computer 238 and accepted, the screen

display data displayed on the remote computer 240 is compressed using a
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suitable compression algorithm such as for example MJPEG compression.
The compressed screen display data is then compared with previous screen
display data sent to the master computer 238 in the same peer-to-peer wireless
connection session to detect differences in the screen display data. The
5 detected differences are then sent to the master computer 238 via the peer-to-

peer wireless connection and displayed on the screen of the master computer
238. The master computer 238 passes input events, such as keyboard,
mouse, trackball and/or pen-touch events, that it receives to the remote
computer 240 thereby to remotely control the remote computer 240 (step 339).

10  As will be appreciated, by compressing the screen display data of the remote
computer 240, the time required to transmit the screen display data to the
master computer 238 is reduced. Also, compressing the screen display data
and only transmitting differences between screen display data, reduces the
amount of screen display data that needs to be transmitted to the master

15 computer 238 during screen sharing. This of course reduces the required
transmission bandwidth required for screen sharing and thus, decreases
latency.
[0049] When the peer-to-peer wireless connection is established
between the master computer 238 and the remote computer 240, those skilled

20 inthe art will appreciate that, besides sharing the screen display data of the
remote computer 240, file sharing between the master computer 238 and the
remote computer 240 can also be carried out. To share files stored on the
master computer 238, one or more shared directories are set up on the master
computer 238 with appropriate access right settings for the user of the remote

25 computer 240. The user of the remote computer 240 can then open the shared
directories and access the files therein. Alternatively, shared directories can
also be set up on the remote computer 240 with appropriate access right
settings for the user of the master computer 238 and/or for users of other
remote computers 240. The user of the master computer 238 or other remote

30 computer 240 can similarly open the shared directories and access the files

therein. Further, the LinQLauncher.exe application can be configured to send
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files directly to and from the master and other remote computers 238 and 240
respectively.
[0050] With the peer-to-peer wireless connection established between
the master computer 238 and the remote computer 240, those skilled in the art
5 will appreciate that the user of the remote computer 240 may also be allowed to

access the Internet through the master computer 238. To enable Internet
access, the master computer 238 must be connected to the Internet via a wired
or wireless local area network, dial-up network or other suitable type of network.
With Internet access granted by the master computer 238, Internet access

10  requests initiated by the remote computer 240 are transmitted to the master
computer 238 over the peer-to-peer wireless connection. The master computer
238 in response to received Internet access requests sends the received
Internet access requests either directly to the Internet or indirectly to the
Internet via a proxy server. Responses returned from the Internet that are

15  received directly by the master computer 238 or indirectly by the master
computer 238 from the proxy server are returned to the remote computer 240
over the peer-to-peer wireless connection.
[0051] Upon termination of the session between the remote computer
240 and the master computer 238, the plug-and-play device 236 can be

20  unplugged from the remote computer 240 and removed. When the plug-and-
play device 236 is disconnected from the remote computer 240, the remote
computer 240 notifies the LinQLauncher.exe application (step 344). The
LinQLauncher.exe application in turn stops the screen sharing, disconnects the
peer-to-peer wireless connection with the master computer 238, terminates the

25 execution of the LinQ software application, deletes the files in the temporary
directory on the remote computer 240 that were copied from the storage 276,
and then terminates the execution of itself (step 348). Those skilled in the art
will appreciate that other clean up tasks, such as removing items in the system
registry that were written by the LinQ software application when it was launched

30 may also be performed upon the disconnection of the plug-and-play device 236

from the remote computer 240.
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[0052] Although Figure 4 shows the master computer 238
communicating with a single remote computer 240 over a peer-to-peer wireless
connection, those of skill in the art will appreciate that this is simply for ease of
illustration and that the master computer 238 may communicate with a plurality
5 of remote computers 240 over peer-to-peer wireless connections via respective
plug-and-play interfaces 236. In situations where the master computer 238 is
communicating with multiple remote computers 240 over peer-to-peer wireless
connections, compressed screen display data transmitted by one remote
computer 240 to the master computer 238 may also be shared by the master
10  computer 238 with one or more other remote computers 240. In addition, if a
remote computer 240 establishes a connection to the master computer 238
over a peer-to-peer wireless connection and a peer-to-peer wireless connection
between the master computer 238 and another remote computer 240 already
exists over which screen display data is being shared, the master computer 238
15 can automatically share the screen display data with the newly connected
remote computer 240. Control commands initiated on the newly connected
remote computer 240 that are sent to the master computer 238 may be sent to
the remote computer that is sharing its screen display data to remotely
manipulate its operation provided that remote computer has enabled remote
20 control.
[0053] Although the remote computer 240 is described as loading the
wireless transceiver driver at step 328 when the LinQLauncher.exe application
is loaded from storage 276, if desired, the driver for the wireless transceiver 260
may be loaded at step 318 when the driver for the plug-and-play device 236
25  which is recognized as a mass storage device is being loaded.
[0054] Similar to the embodiment of Figure 3, if desired, the master
computer 238 can be connected to an interactive input system 228 of one of
the types described previously as shown in Figure 7. In this case, shared
screen display data received by the master computer 238 can be presented on
30 the touch surface 246 of the interactive input system 228 via a projection device
244 that is connected to the master computer 238 by a physical cable 248
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allowing a user to interact with the shared screen display data through pointer
contacts with the touch surface 246.

[0055] Those of skill in the art will appreciate that the physical form of the
plug-and-play device 236 may be changed. For example, although the plug-

5 and-play device 236 is shown as being connected to the remote computer 240
via cable segment 268, the plug-and-play device 236 alternatively may take the
form of a dongle similar to a USB flash drive or the like that plugs directly into
the remote computer 240.

[0056] In the above embodiment, rather than establishing a peer-to-peer
10  wireless connection, alternatively, the LinQ software application may be
configured to direct the remote computer 240 to use its wireless network card to
establish a wireless connection between the remote computer 240 and the
master computer 238 over existing network infrastructure.
[0057] Figure 8 illustrates yet another embodiment of a system or
15  network 420 of operatively connected components. Similar to the embodiment
of Figure 4, system 420 comprises a plug-and-play device 436, a master
computer 438 and at least one remote computer 440. The plug-and-play
device 436 is physically connected to both the remote computer 440 and the
master computer 438. The plug-and-play device 436 enables bi-directional
20 transmission of screen display and remote control data in real-time between the
master computer 438 and remote computer 440 by automatically launching
software stored on the plug-and-play device 436.
[0058] The master computer 438, similar to the previous embodiment,
runs a mobile device manager application to accept and manage connections
25  from the remote computer 440, provide bi-directional screen sharing
functionality, allow remote control from the remote computer 440, and
optionally, provide the remote computer 440 with Internet access.
[0059] The components of the plug-and-play device 436 are better
illustrated in Figure 9. As can be seen, the plug-and-play device 436 comprises
30 aninterface 456 in the form of a USB interface to computing device adapter

and an interface 464 also in the form of a USB interface to computing device
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adapter. The interface 456 comprises a port (not shown) to receive a cable
segment 460 that extends and connects to the master computer 438. The
interface 464 also comprises a port (not shown) to receive a cable segment 468
that extends and connects to the remote computer 440. The plug-and-play

5 device 436 also comprises a controller 472 in the form of a USB host-to-host
controller, and a USB hub 478. The USB host-to-host controller 472 allows bi-
direction screen data sharing in real-time between the remote computer 440
and the master computer 438. The interface 456 is in communication with the
USB hub 478 and the interface 464 is in communication with the USB host-to-

10  host controller 472. The USB hub 478 communicates with the USB host-to-
host controller 472.

[0060] Also in communication with the USB hub 478 is storage 476, for
example flash memory, solid-state memory or other suitable computer memory.
The storage 476 is configured to store and automatically launch software

15  applications thereon via an autorun feature that the operating system of the
remote computer 440 supports. The storage 476 is configured to operate in
accordance with a mass storage device that defines itself as a CD ROM.
Similar to the previous embodiment, storage 476 stores the executable
LinQLauncher.exe application.

20 [0061] The operation of the system 440 when a connection between the
master computer 438 and the remote computer 440 via the plug-and-play
device 436 is established will now be described with particular reference to
Figure 10. When the plug-and-play device 436 is physically connected to the
remote computer 440 via the cable segment 468 (step 501) and the connection

25  of the plug-and-play device 436 is detected by the operating system of the
remote computer 440, the remote computer 440 queries the plug-and-play
device 436 to determine what functionality is provided by the plug-and-play
device 436 (step 502). In response to this query, the plug-and-play device 436
determines that it supports the mass storage device and USB host-to-host

30 controller and returns this functionality information to the remote computer 440.
[0062] The remote computer 440, upon receiving the functionality

information from the plug-and-play device 436, determines that mass storage
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device and USB host-to-host controller functionality for the plug-and-play device
436 is available (step 503). The remote computer 440 then loads at least the
driver for the mass storage device recognized by its operating system and
initializes the plug-and-play device 436 (step 504). The remote computer 440

5 then assigns the plug-and-play device 436 which is recognized as a mass
storage device, the next available drive letter (step 505).
[0063] The remote computer 440, similar to the previous embodiments,
is configured as the majority of computers are by default; that is, the remote
computer 440 is configured to search the mass storage devices for a file name

10 that will direct the remote computer 440 to automatically execute instructions
contained therein upon connection to the mass storage device. In this
embodiment, the remote computer 440 queries the plug-and-play device 436
for the autorun.inf file and upon receiving the autorun.inf file, loads and
executes the instructions contained therein (step 506).

15 [0064] The autorun.inf file contains a pointer to the executable launcher
application, LinQLauncher.exe stored in storage 476. Upon parsing the
autorun.inf file, the remote computer 440 uses the pointer to load a LinQ
software application from the storage 476 (step 507). The LinQLauncher.exe
application directs the remote computer 440 to copy all necessary files of the

20 LinQ software application from storage 476 to a temporary directory on the
remote computer 440 and then start the LinQ software application (step 508).
The LinQ software application is used for setting up and managing the
connection on the remote computer 440, screen sharing and other
communications between the remote computer 440 and the master computer

25 438.

[0065] In this embodiment, the mass storage device functionality of the
plug-and-play device 436 is only exposed to the remote computer 440. The
mobile device manager software application running on the master computer
438 detects the insertion of cable segment 460 and communicates with it

30 through a pre-installed driver on the master computer 438.

[0066] Upon launch, the LinQ software application on the remote
computer 440 finds the master computer 438 and establishes a USB host-to-
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host data channel between the remote computer 440 and master computer 438
and automatically connects to the mobile device manager software application
running on the master computer 438 (step 509). The mobile device manager
software application running on the master computer 438 manages the

5 connection on the master computer 438.
[0067] Once the remote computer 440 is connected to the master
computer 438, the remote computer 440 may send a request to share the
screen display data of the remote computer 440 with the master computer 438.
If a request to share the screen display data is sent to the master computer 438

10 and accepted, the screen display data of the remote computer 440 is
compressed, sent to the master computer 438 and displayed on the screen of
the master computer 438. The master computer 438 passes input events, such
as keyboard, mouse, trackball and/or pen-touch events, that it receives to the
remote computer 440 thereby to remotely control the remote computer 440

15 (step 510). As mentioned previously, the advantage of compressing the screen
display data of the remote computer 440 before sending it to the master
computer 438 is that the amount of data required to be transmitted to the
master computer 438 is reduced. This of course reduces the transmission
bandwidth and latency required for screen sharing.

20 [0068] If at the time the remote computer 440 is connected to the master
computer 438 and another remote computer 440 in the network is sharing its
screen display data with the master computer 438, the remote computer 440
automatically receives the compressed screen display data from the master
computer 438, decompresses it and displays it on its display screen. Also,

25 control commands initiated on the other remote computer 440 may be sent to
the master computer 438 and then to the remote computer 440 to enable
operation of the remote computer 440 to be remotely controlled provided the
remote computer has enabled remote control.

[0069] If desired, the remote computer 440 can be configured to display

30 the master computer desktop image on its display screen and pass input

events, such as keyboard, mouse, trackball and/or pen-touch events that it
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receives to the master computer 438 to remotely control the master computer
438 provided the master computer has enabled remote control.
[0070] When the connection is established between the master
computer 438 and the remote computer 440, those skilled in the art will

5 appreciate that, besides sharing the screen display data of the remote
computer 440, file sharing between the master computer 438 and the remote
computer 440 can also be carried out. To share files stored on the master
computer 438, one or more shared directories are set up on the master
computer 438 with appropriate user access right settings for the user of the

10  remote computer 440. The user of the remote computer 440 can then open the
shared directories and access the files therein. Alternatively, shared directories
can also be set up on the remote computer 440 with appropriate access right
settings for the user of the master computer 438 and/or for users of other
remote computers 440.

15 [0071] With the connection established between the master computer
438 and the remote computer 440, those skilled in the art will appreciate that
the user of the remote computer 440 may also be allowed to access Internet
through the master computer 438. To enable the Internet access, the master
computer 438 must be connected to the Internet via a wired or wireless local

20  area network, dial-up network or any other type of network. With the allowance
of Internet access granted by the user of the master computer 438, Internet
access requests initiated by the remote computer 440 are transferred to the
master computer 438. Responses returned from the Internet that are received
directly by the master computer 438 or indirectly by the master computer 438

25 from the proxy server are returned to the remote computer 440.

[0072] Upon termination of the session between the remote computer
440 and the master computer 438, the plug-and-play device 436 can be
unplugged from the remote computer 440 and removed. When the plug-and-
play device 436 is disconnected from the remote computer 440, the remote

30 computer 440 notifies the LinQLauncher.exe application (step 511). The
LinQLauncher.exe application in turn stops the screen sharing, disconnects the

connection with the master computer 438, terminates the execution of the LinQ
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software application, deletes the files in the temporary directory on the remote
computer 440 that were copied from the storage 476, and then terminates the
execution of itself (step 512). Those skilled in the art will appreciate that other
clean up tasks, for example removing items in the system registry that were
5  wiritten by the LinQ software application when it was launched, may be

performed upon the disconnection of the plug-and-play device 436 from the
remote computer 440.
[0073] In an alternative embodiment, the mass storage device
functionality of the plug-and-play device 36 is exposed to both the master and

10  remote computers 438 and 440 so that the LinQ software application is
automatically launched on both the master and remote computers 438 and 440
respectively. Because the mobile device manager software application is
running on the master computer 438, the LinQ software application launched
on the master computer 438 closes itself so the mobile device manager

15  software can communicate with the USB host-to-host controller 472. Upon
launch of the LinQ software application on the remote computer 440, the LinQ
software application finds the master computer 438 and establishes the USB
host-to-host data channel and automatically connects to the mobile device
manager software application running on the master computer 438 (step 309).

20 The mobile device manager software application running on the master
computer 438 manages the connection on the master computer 438.
[0074] Similar to the previcus embodiments, if desired, the master
computer 438 can be connected to an interactive input system 228 of one of
the types described previously as shown in Figure 11. In this case, shared

25 screen display data received by the master computer 438 can be presented on
the touch surface 246 of the interactive input system 228 via a projection device
244 that is connected to the master computer 438 by a physical cable 248
allowing a user to interact with the shared screen display data through pointer
contacts with the touch surface 246.

30 [0075] In the embodiments described above, the computers are

described as using the autorun.inf file to perform auto-execution. Those of skill
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in the art will appreciate that other auto-execution methods such as for example
Autoplay may be employed.
[0076] In the embodiments where the plug-and-play devices use cable
segments to connect to the remote computers and master computers, if
5 desired, the cable segments may be retractably accommodated by the plug-

and-play devices.
[0077] In the embodiments of Figures 4 to 11, rather than carrying out
Internet connections over the connections between the remote computers and
master computers, if desired, the remote computers may be directed to use

10  their wireless network cards to establish an Internet connection over existing
network infrastructure.
[0078] While the systems have been described with specificity to USB,
other types of plug-and-play architectures can be utilized. For example, those
of skill in the art will readily understand how to adapt the systems described

15 herein for use with FireWire and PCMCIA architectures and the like.
[0079] While embodiments have been described with reference to a
touch panel, the system can be any one of a number of other devices, such as
cameras, sound systems, mice, keyboards, printers, displays, etc. For
example, where the plug-and-play device is a sound system, the settings can

20  include the output volumes for each speaker that has been previously
calibrated to desired levels for the set configuration.
[0080] While an LCD projector has been described as projecting image
data on the touch panel, those of skill in the art will appreciate that other
devices such as with an LCD displays, plasma displays, cathode ray tubes, or

25 other display devices known to those of skill in the art may be used to generate
images that are presented on the touch panel.
[0081] Although embodiments have been described with reference to
the accompanying drawings, those of skill in the art will appreciate that
modifications and variations may be made without departing from the spirit and

30 scope thereof as defined by the appended claims.
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What is claimed is:

1. A plug-and-play device comprising:

a first plug-and-play interface for establishing a connection with

5 afirst computing device;

a second plug-and-play interface for establishing a connection
with a second computing device;

storage storing code that is automatically executed by the
second computing device when said plug-and-play device is connected to

10  said second computing device via said second plug-and-play interface, said

code when executed by said second computing device initiating a screen
display data exchange between said first and second computing devices
through said plug-and-play device; and

at least one controller controlling said first plug-and-play

15 interface, said second plug-and-play interface and said storage.

2. The plug-and-play device of claim 1 wherein the first plug-and-
play interface comprises a wireless transceiver and wherein the first plug-and-
play interface establishes a wireless connection with said first computing

20 device.

3. The plug-and-play device of claim 2 wherein said wireless

connection is a secure wireless connection.

25 4. The plug-and-play devive of claim 3 wherein said storage further
stores at least one of at least one key, at least one biometric and at least one

code used to establish said secure wireless connection.
5. The plug-and-play device of claim 2 wherein the second plug-

30 and-play interface receives a physical connection extending to said second

computing device.
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6. The plug-and-play device of claim 5 wherein said physical

connection is a universal serial bus (USB) cable.

7. The plug-and-play device of claim 2 further comprising a

5 physical connection to said second computing device.

8. The plug-and-play device of claim 7 wherein said physical

connection is a USB cable.

10 9. The plug-and-play device of claim 7 wherein said wireless

connection is a secure wireless connection.

10. The plug-and-play device of claim 2 wherein the plug-and-play

device is configured as a dongle to plug into a port of said second computing
15 device.

11. The plug-and-play device of claim 10 wherein said wireless

connection is a secure wireless connection.

20 12. The plug-and-play device of claim 2 wherein the storage is non-

volatile memory.

13. The plug-and-play device of claim 2 wherein the at least one
controller is a USB hub.

25
14, The plug-and-play device of claim 13 further comprising a
physical connection to said second computing device.

15. The plug-and-play device of claim 14 wherein said wireless

30 connection is a secure wireless connection.
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16. The plug-and-play device of claim 13 wherein the plug-and-play
device is configured as a dongle to plug into a port of said second computing
device.
5 17. The plug-and-play device of claim 16 wherein said wireless

connection is a secure wireless connection.

18. The plug-and-play device of claim 1 wherein said screen display
data exchange comprises transmission of second computing device display

10 screen data to said first computing device.

19. The plug-and-play device of claim 18 wherein the second
computing device display screen data is compressed prior to transmission to

said first computing device.

15
20. The plug-and-play device of claim 19 wherein differences
between previously transmitted second computing device display screen data
and current second computing device display screen data are transmitted.

20 21. The plug-and-play device of claim 1 wherein said screen display

data exchange comprises transmission of first computing device display

screen data to said second computing device.

22. The plug-and-play device of claim 21 wherein the first
25 computing device display screen data is compressed prior to transmission to

said second computing device.
23. The plug-and-play device of claim 24 wherein differences

between previously transmitted first computing device display screen data

30 and current first computing device display screen data are transmitted.
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24. The plug-and-play device of claim 18 wherein the code when
executed further permits file sharing between said first and second computing

devices through said plug-and-play device.

5 25. The plug-and-play device of claim 21 wherein the code when
executed further permits file sharing between said first and second computing

devices through said plug-and-play device.

26. The plug-and-play device of claim 2 wherein said screen display
10  data exchange comprises transmission of second computing device display

screen data to said first computing device.

27. The plug-and-play device of claim 26 wherein the second
computing device display screen data is compressed prior to transmission to

15  said first computing device.

28. The plug-and-play device of claim 27 wherein differences
between previously transmitted second computing device display screen data

and current second computing device display screen data are transmitted.

20
29. The plug-and-play device of claim 2 wherein said screen display
data exchange comprises transmission of first computing device display
screen data to said second computing device.

25 30. The plug-and-play device of claim 29 wherein the first

computing device display screen data is compressed prior to transmission to

said second computing device.
31. The plug-and-play device of claim 30 wherein differences

30 between previously transmitted first computing device display screen data

and current first computing device display screen data are transmitted.
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32. The plug-and-play device of claim 7 wherein said screen display
data exchange comprises transmission of second computing device display

screen data to said first computing device.

5 33 The plug-and-play device of claim 32 wherein compresses the
second computing device display screen data is compressed prior to

transmission to said first computing device.

34. The plug-and-play device of claim 33 wherein differences
10 between previously transmitted second computing device display screen data

and current second computing device display screen data are transmitted.

35. The plug-and-play device of claim 7 wherein said screen display
data exchange comprises transmission of first computing device display

15  screen data to said second computing device.

36. The plug-and-play device of claim 35 wherein the first
computing device display screen data is compressed prior to transmission to
said second computing device.

20
37. The plug-and-play device of claim 38 wherein differences
between previously transmitted first computing device display screen data

and current first computing device display screen data are transmitted.

25 38. The plug-and-play device of claim 1 wherein the first plug-and-
play interface receives a physical connection extending to said first computing
device and wherein the second plug-and-play interface receives a physical

connection extending to the second computing device.

30 39. The plug-and-play device of claim 38 wherein each physical

connection is a USB cable.
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40. The plug-and-play device of claim 1 further comprising a
physical connection to said first computing device and a physical connection

to said second computing device.

5 41. The plug-and-play device of claim 40 wherein each physical
connection is a USB cable.

42. The plug-and-play device of claim 40 wherein said screen
display data exchange comprises transmission of second computing device

10 display screen data to said first computing device.

43. The plug-and-play device of claim 42 wherein the second
computing device display screen data is compressed prior to transmission to

said first computing device.

15
44, The plug-and-play device of claim 43 wherein differences
between previously transmitted second computing device display screen data
and current second computing device display screen data are transmitted.

20 45, The plug-and-play device of claim 40 wherein said screen

display data exchange comprises transmission of first computing device

display screen data to said second computing device.

46. The plug-and-play device of claim 45 wherein the first
25 computing device display screen data is compressed prior to transmission to

said second computing device.
47. The plug-and-play device of claim 46 wherein differences

between previously transmitted first computing device display screen data

30 and current first computing device display screen data are transmitted.

32 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

1111

32

FIG. 1

48

33 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

2111

52
\/\ 76 64
s R ;
| USB Storage uSB
interface interface

to touch to
panel [~ USB hub [TJcomputer

h

72

v

60

FIG. 2

34 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

3/11

Connect Plug and Play (PnP) device to computer |

[~

X

104

Computer polls PnP device for functionality _J

-

2

108

{ Detect absolute mouse HID, SMARTBoard HID and CD Hlm

127 v

[ Lomputer loads absolute mouse HID and CD HID device J
116

r ;  Assign CD HID device next available drive letter |

e v

120

[/ Computer loads and executes autorun.inf file |
124 Y

, Computer loads SBLauncher.exe from CD HID device |
128 *

SBLauncher.exe copies SMARTBoard tools and service from
£D HID device to temporary directory and launches them

J

2

132

Service sends command to PnP device to switch to feature-
rich SMARTBoard mode

v
SMARTBoard tools obtains calibration and other settings
from PnP device

NS

136

&

140 [ ,Touchscreen software detects disconnect of USB device J

v

144 Terminate execution of touchscreen software and delete it
and settings from computer

FIG. 3

2

r

148

35 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

4/11

220

238a 238

268

236

240

FIG. 4

36 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

511

236
K 276

USB Storage usSB

ireless |. )
V\{Irr:ni interface interface

. to touch to
ceiver

panel [ USB hub [{computer

0

260 256 272 264

268

FIG. 5

37 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

6/11

| , Connect Plug and Play (PnP) device to computer |
avi
304 - Po—
[ , Computer polis PnP device for functionality I
3087 v
r, Detect Bluetooth device, CD device I
3127 y

Computer loads driver for mass storage device |

R
.

f / Assign mass storage device next available drive letter J
Vi
320
| / Computer loads and executes autorun.inf file ]
7N/
324 ¥

—

/ Computer loads LinQLauncher.exe from CD device |

328 ¥

LinQLauncher.exe copies LinQ software from the CD device
to temporary directory and launches them

J

&

332 LinQ creates and configures the bluetooth network and

/ connects to the server name stored on the USB device

v

337 Screen sharing and remote control commands are sent over
bluetooth

J

I~

339

LinQ software detects disconnect of USB device |

v

344 Terminate execution of LinQLauncher.exe and delete it and
settings from computer

48

o

2

FIG. 6

38 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

7111

228

(I

[+ o]
0w
({e] N
3
N I
N
o
LL
1111
<t
N

248

39 of 47 Barco Exhibit 2002



PCT/CA2010/000185

WO 2010/105335

8/11

420

460

FIG. 8

Barco Exhibit 2002

40 of 47



WO 2010/105335 PCT/CA2010/000185

9/11

436

}A 476

USB Storage|| USB USB
interface L host-to- | | interface
totouch | |USB| | host to |
panel, hub controller computer

456 473 472 464

460
468

FIG. 9

41 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

10/11

,  Connect Plug and Play (PnP) device to computer |

5017
| [ Computer polls PnP device for functionality |
502" |
| Detect CD device and host-to-host controller |
5037 v
| , Computer loads CD drivers and host-to-host contoller |
504
I / Assign mass storage device next availabie drive letter |
YV
505
|/ Computer loads and executes autorun.inf file l
506 Y

/ Computer loads LinQLauncher.exe from CD device 1
507 v

J

LinQLauncher.exe copies LinQ software from the CD device
/ to temporary directory and launches them
508 Y v
LinQ creates host-to-host USB data channel and auto
/ connects to mobile device manager
NI v
209 Screen sharing and remote control commands are sent over
, USB
avi
510 | ,  LinQ software detects disconnect of USB device |
A\ v

511 Terminate execution of LinQLauncher.exe and delete it and
settings from computer

FIG. 10

%

512

42 of 47 Barco Exhibit 2002



WO 2010/105335 PCT/CA2010/000185

11711

228

246

43 of 47 Barco Exhibit 2002



INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2010/000185

A. CLASSIFICATION OF SUBJECT MATTER
IPC: GO6F 3/00 (2006.01) , GO6F 13/38 (2006.01), HO4W 12/02 (2009.01)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: ALL (2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Delphion & keywords:

silent/auto-/self- installation/execution/configuration/download/launch;

plug-and-play/PnP/”Universal Plug-and-Play”/UPnP/USB/Firewire/PCMCIA adapter/connecting/device;
screen/display/video/image/visual data/information/content;
exchange/transfer/send/share/transmit/swap/communicate/interchange/channel;

download "device driver"/"peripheral driver”/code/software/program;

two-way/“two way” /bi-directional/bidirectional/dual/sendé&receive

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X |US 2009/0069049 Al (Jain) - 12 March 2009 (12-03-2009) 1-12, 18-47
Y * abstract; [0018]; [0025]; [0037]; [0040]; [0045]; [0052]-[0053]; [0056]; | 13-17
[0068]; Fig. 1 *

Y  |US 2005/0278461 Al (Otha et al.) - 15 December 2005 (15-12-2005) 13-17
* abstract; [0004]; [0010]-[0011]; [0032]-[0033]; [0042]-[0043] *

A US 6,898,653 B2 (Su et al.) - 24 May 2005 (24-05-2005)
* abstract; col. 1,1. 18 - col. 2, 1. 38; col. 9, 11. 7-16 *

A US 2006/0195840 Al (Sundarrajan et al.) - 31 August 2006 (31-08-
2006)
* abstract; [0039]; [0046]; [0048]-[0049]; [0073]; [0108] *

A
US 2005/0038934 Al (Gotze et al.) - 17 February 2005 (17-02-2005)
[ 1 Further documents are listed in the continuation of Box C. [X] See patent family annex.
* Special categories of cited documents : “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
“A” document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance . . . .
“X” document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y”  document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
being obvious to a person skilled in the art
document referring to an oral disclosure, use, exhibition or other means
. . . . . “&”  document member of the same patent family
“p” document published prior to the international filing date but later than
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
12 April 2010 (12-04-2010) 21 April 2010 (21-04-2010)
Name and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage I, C114 - 1st Floor, Box PCT Cristian S. Popa (819) 997-2299
50 Victoria Street
Gatineau, Quebec K1A 0C9
Facsimile No.: 001-819-953-2476
Form PCT/ISA/210 (second sheet ) (July 2009) Page2 of 5

44 of 47 Barco Exhibit 2002




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/CA2010/000185
Patent Document Publication Patent Family Publication
Cited in Search Report Date Member(s) Date
US2009069049A1 12-03-2009 US2009065571A1 12-03-2009

US2009065572A1 12-03-2009
US2009069050A1 12-03-2009
US2009069051A1 12-03-2009
US2009069052A1 12-03-2009
US2009070272A1 12-03-2009
US2009070691A1 12-03-2009
US2009070861A1 12-03-2009
US2009108063A1 30-04-2009
US2009199283A1 06-08-2009
US2010012721A1 21-01-2010
US2010044444A1 25-02-2010
WQO2009036141A1 19-03-2009
WO2009036165A1 19-03-2009
WQO2009036183A1 19-03-2009
WQO2009036191A2 19-03-2009
WQO2009036191A3 11-03-2010
WQO2009036264A1 19-03-2009
WQO2009036357A2 19-03-2009
WQO2009036357A3 18-06-2009
WO2009036393A1 19-03-2009
WQO2009036394A1 19-03-2009
WO2009036395A1 19-03-2009

US2005278461A1 15-12-2005 EP1662385A2 31-05-2006
EP1662385A3 19-03-2008
JP2005353073A 22-12-2005
US7293117B2 06-11-2007
US6898653B2 24-05-2005 EP1434128A1 30-06-2004

US2004128420A1 01-07-2004

US2006195840A1 31-08-2006 AU2005322870A1 13-07-2006
AU2005326674A1 03-08-2006
CA2583178A1 12-01-2006
CA2584288A1 12-01-2006
CA2591905A1 13-07-2006
CA2594983A1 03-08-2006
CA2623747A1 05-04-2007
CA2627663A1 05-04-2007
CA2644593A1 04-10-2007
CA2651434A1 29-11-2007
CN101133623A 27-02-2008
CN101147379A 19-03-2008
CN101164057A 16-04-2008
CN101278352A 01-10-2008
CN101278354A 01-10-2008
CN101410814A 15-04-2009
CN101416171A 22-04-2009
CN101449251A 03-06-2009
CN101611453A 23-12-2009
EP1774438A2 18-04-2007
EP1774439A2 18-04-2007
EP1832088A2 12-09-2007
EP1842354A2 10-10-2007
EP1929480A1 11-06-2008
EP1929480A4 15-10-2008
EP1932157A1 18-06-2008
EP1932157A4 15-10-2008
EP1932158A1 18-06-2008
EP1932158A4 15-10-2008
EP1981030A1 15-10-2008
EP1981031A1 15-10-2008
EP1981032A1 15-10-2008
EP1999601A1 10-12-2008
EP1999601A4 08-04-2009
EP2021930A1 11-02-2009
EP2031516A2 04-03-2009

Form PCT/ISA/210 (patent family annex ) (July 2009) Page 3 of 5

45 of 47 Barco Exhibit 2002




INTERNATIONAL SEARCH REPORT International application No.

PCT/CA2010/000185
EP2031516A2 04-03-2009
EP2031516A3 15-07-2009
EP2126918A1 02-12-2009
EP2126918A4 27-01-2010
1L184308D0 31-10-2007
1L184750D0 03-12-2007
JP2008505545T 21-02-2008
JP2008505568T 21-02-2008
JP2008527507T 24-07-2008
JP2008529127T 31-07-2008
JP2009301586A 24-12-2009
JP2009510568T 12-03-2009
JP2009510656T 12-03-2009
JP2009510657T 12-03-2009
JP2009531746T 03-09-2009
JP2009538065T 29-10-2009
KR20070074465A 12-07-2007
KR20070083396A 24-08-2007
KR20070092720A 13-09-2007
KR20070104566A 26-10-2007
KR20080056276A 20-06-2008
KR20080057330A 24-06-2008
KR20080068835A 24-07-2008
KR20090007280A 16-01-2009
KR20090031516A 26-03-2009
KR20090097199A 15-09-2009
US2007153576A1 05-07-2007
Us7515471B2 07-04-2009
US2007076479A1 05-04-2007
Us7652922B2 26-01-2010
US2006005240A1 05-01-2006
US2006015570A1 19-01-2006
US2006195547A1 31-08-2006
US2006195605A1 31-08-2006
US2006195660A1 31-08-2006
US2006200849A1 07-09-2006
US2006248581A1 02-11-2006
US2006253605A1 09-11-2006
US2007076502A1 05-04-2007
US2007109833A1 17-05-2007
US2007143677A1 21-06-2007
US2007165457A1 19-07-2007
US2007233903A1 04-10-2007
US2007233917A1 04-10-2007
US2007234071A1 04-10-2007
US2008140938A1 12-06-2008
US2008222363A1 11-09-2008
US2008279003A1 13-11-2008
US2009020855A1 22-01-2009
US2009073768A1 19-03-2009
US2009154284A1 18-06-2009
US2009161402A1 25-06-2009
US2010030951A1 04-02-2010
WQO2006004725A2 12-01-2006
WQO2006004725A3 04-06-2009
WO2006005078A2 12-01-2006
WO2006005078A3 21-06-2007
WO2006074072A2 13-07-2006
WO02006074072A3 07-12-2006
WO2006081032A2 03-08-2006
WO2006081032A3 12-10-2006
W02007036047A1 05-04-2007
WQ02007036047B1 24-05-2007
WQO2007036048A1 05-04-2007
WQ02007036048B1 07-06-2007
WQO2007036050A1 05-04-2007
W02007036050B1 24-05-2007
WO2007109886A1 04-10-2007
WO2007109887A1 04-10-2007
WO2007109888A1 04-10-2007
W02007134444A1 29-11-2007
W02008077244A1 03-07-2008
W02009073952A1 18-06-2009
WQO2009079749A1 02-07-2009
WQO2009079772A1 02-07-2009
Form PCT/ISA/210 (extra sheet) (July 2009) Page 4 of 5

46 of 47 Barco Exhibit 2002




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CA2010/000185
WQ2009079772A8 14-01-2010
US2005038934A1 17-02-2005 DE10336877B3 17-02-2005
FR2858864A1 18-02-2005
FR2858864B1 17-08-2007
Form PCT/ISA/210 (extra sheet) (July 2009) Page 5 of 5
47 of 47 Barco Exhibit 2002




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report



