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SYSTEMS AND METHODS FOR DUAL USE REMOTE-CONTROL DEVICES

TECHNICAL FIELD
[0001/2] The technical field relates to remote-control devices, and more

particularly, to apparatuses, systems and methods for a dual use remote-control

device having a sensor to control cursor movement on a display.

BRIEF SUMMARY
[0003] In one embodiment, a remote-control device is provided. In this

embodiment, the remote-control device includes a remote-control device housing
with controls on both sides of the housing. On one side of the housing there may
be various buttons to control operations of a television or other media device while
on the other side is an optical sensor or other sensor to control cursor movement
on a television or other display. In a first mode, the optical sensor may be slid
across an object such as, for example, a table, couch or user’s lap to control the
cursor movement. In a second mode, a user may move their finger across the
optical sensor to control the cursor movement. There may also be a QWERTY
keyboard on the same side of the remote-control device as the optical sensor for
textual input. The remote control device may have a switch coupled to a system
control module of the device to switch the remote-control device between modes,
either automatically or manually. While in the first mode, a user may push a button
on a different side of the device than the optical sensor to select an item on the
- display with the cursor. In the second mode, a user may push the optical sensor
itself to select an item with the cursor.

[0004] In another embodiment, a method for controlling operation of a
remote-control device is provided. The method includes receiving a mode input
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signal indicating that the remote-control device is in a first mode or second
mode. Then particular controls on either side of the remote-contro! device
may be activated or deactivated based on the mode input signal received.
The optical sensor of the remote-control device may also be automatically
adjusted accordingly to better detect movement of a finger across the optical
sensor to control a cursor versus movement of the optical sensor over an
object such as a table, couch or user's lap to contro! the cursor movement.

[00035] In another embodiment, a computer-readable storage medium
IS provided, the computer-readable storage medium having computer
executable instructions thereon, that when executed by a computer processor
cause a method similar to that above to be performed.

[0005a] In another embodiment, there is provided a remote-control
device comprising: a remote-control device housing; a system control module
within the housing; a first set of input controls positioned on a top side of the
housing communicatively coupled to the system control module, wherein the
first set of input controls are buttons and comprise television channel
selection buttons, a power button and a select button; a second set of input
controls positioned on a bottom side of the housing and communicatively
coupled to the system control module, wherein the second set of input
controls comprises a QWERTY keyboard and at least an optical sensor
configured to wirelessly control movement of a cursor on a remote display,
wherein the system control module is configured to disable the first set of
iInput controls including the television channel selection buttons, the power
bution and the select button, when the bottom side is detected to be facing
up; and a switch coupled to the system control module configured to switch
the remote-control device from a first mode to a second mode, wherein the
optical sensor is configured to wirelessly control movement of the cursor on
the display in the first mode by detecting movement of the optical sensor
across an object and in the first mode the system control module is
configured to select an item displayed on the display at a current position of
the cursor when a particular input control of the first set of input controls is

activated, and wherein the optical sensor is configured to wirelessly control

movement of the cursor on the display in the second mode by detecting



CA 02804886 2016-01-08

movement of a finger across the optical sensor and in the second mode the
system control module is configured to select an item displayed on the display
at a current position of the cursor when an input control of the second set of
Input controls is activated.

[0005Db] In another embodiment, there is provided a method for
controlling operation of a remote-control device comprising: receiving a mode
Input signal indicating that the remote-control device is in a first mode, said
remote-control device having a first set of input controls positioned on a top
side of the remote-control device, wherein the first set of input controls are
buttons and comprise television channel selection buttons, a power button
and a select button, and a second set of input controls, including at least an
optical sensor and a QWERTY keyboard, positioned on a bottom side of the
remote-control device; configuring the optical sensor to better detect
movement of a finger across the optical sensor to wirelessly control a cursor
on a display based on the detected movement of the finger across the optical
sensor; wirelessly sending a signal to select an item displayed on the display
at a current position of the cursor when an input control of the second set of
Input controls is pressed while the remote-control device is in the first mode:
receiving a mode input signal indicating that the remote-control device is in a
second mode; in response to receiving the mode input signal indicating that
the remote-control device is in the second mode, disabling the first set of
input controls including the television channel selection buttons, the power
button and the select button; configuring the optical sensor of the remote-
control device to better detect movement of the optical sensor across an
object to wirelessly control the cursor on the display based on the detected

movement of the optical sensor across the object; and wirelessly sending a

signal to select an item displayed on the display at a current position of the
cursor when a particular input control of the first set of input controls is

pressed while the remote-control device is in the second mode.

23
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BRIEF DESCRIPTION OF THE DRAWINGS

[0000] The components in the drawings are not necessarily to scale
relative to each other. Like reference numerals designate corresponding parts
throughout the several views.

[0007] Figure 1 Is a block diagram illustrating an example
environment in which various embodiments of a dual use remote may be
implemented.

[0008] Figure 2 is a block diagram illustrating components of an
example embodiment of a dual use remote-control device.

[0009] Figures 3A-3E are diagrams Iillustrating top perspective, top
plan, side, bottom perspective, and bottom plan views, respectively, of an
example embodiment of a dual use remote-control device.

[0010] Figure 4 is a block diagram illustrating an example
embodiment of a dual use remote-control device in communication with a
presentation device.

[0011] Figure 5 is a flow diagram of an example dual use remote-
control process provided by an example embodiment.

[0012] Figure 6 is a flow diagram of an example dual use remote-
control process including more detailed operations for switching modes

provided by an example embodiment.

2b



CA 02804886 2013-01-09
WO 2012/009444 PCT/US2011/043870

DETAILED DESCRIPTION

[0013] A. Environment Overview

[0014]  Figure 1 is an overview block diagram illustrating an example
environment in which various embodiments of a dual use remote-control device
("dual use remote”) 100 may be implemented. It is to be appreciated that Figure 1
llustrates just one example of a customer premises 116 environment and that the
various embodiments discussed herein are not limited to use of such systems.
Customer premises 116 can include a variety of communication systems and can
use a variety of communication devices, presentation devices and media including,
but not limited to, satellite wireless media.

[0015]  Audio, video, and/or data service providers, such as, but not limited
{o, television service providers, provide their customers a multitude of audio/video
and/or data programming (hereafter, collectively and/or exclusively
‘programming”). Such programming Is often provided by use of a receiving device
118 communicatively coupled to a presentation device 120 configured to receive
the programming.

[00106] Recelving device 118 interconnects to one or more communications
media or sources (such as a cable head-end, satellite antenna, telephone
company switch, Ethernet portal, off-air antenna, or the like) that provide the
programming. The receiving device 118 commonly receives a plurality of
programming by way of the communications media or other sources. Based upon
selection by the user, the receiving device 118 processes and communicates the
selected programming to the one or more presentation devices 120.

[0017]  For convenience, the receiving device 118 may be interchangeably

1) s 1) s 1)

referred to as a “television converter,” “receiver,” “set-top box,” “television receiving

I 1 b 11 1) i

device,” “television receiver,” “television recording device,” "satellite set-top box,"

“satellite receiver,” “cable set-top box,” “cable receiver,” “media player,” and/or

“television tuner.” Accordingly, the receiving device 118 may be any suitable
converter device or electronic equipment that is operable to receive programming.

Further, the receiving device 118 may itself include user interface devices, such as
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buttons or switches. In many applications, a remote-control device (‘remote”) 123
IS operable to control the presentation device 120 and other user devices 122.

[0018] Examples of a presentation device 120 include, but are not limited to,
a television ("TV"), a personal computer ("PC"), a sound system receiver, a digital
video recorder ('DVR"), a compact disk ("CD") device, game system, or the like.
Presentation devices 120 employ a display 124, one or more speakers, and/or
other output devices to communicate video and/or audio content to a user. In
many implementations, one or more presentation devices 120 reside In or near a
customer’s premises 116 and are communicatively coupled, directly or indirectly,
to the receiving device 118. Further, the receiving device 118 and the presentation
device 120 may be integrated into a single device. Such a single device may have
the above-described functionality of the receiving device 118 and the presentation
device 120, or may even have additional functionality.

[0019] In at least one embodiment, the received program content is
communicated (i.e., "uplinked”) to one or more satellites 112. It is to be
appreciated that the communicated uplink signal may contain a plurality of
multiplexed programs. The uplink signal is received by the satellite 112 and then
communicated (i.e., “downlinked”) from the satellite 112 in one or more directions,
for example, onto a predefined portion of the planet. It is appreciated that the
format of the above-described signals are adapted as necessary during the various
stages of communication.

[0020]  The signal may be received by a receiving device 118. The receiving
device 118 is a conversion device that converts, also referred to as formatting, the
received signal into a signal suitable for communication to a presentation device
120 and/or a user device 122. The received signal communicated to the receiving
device 118 is a relatively weak signal that is amplified, and processed or formatted,
by the receiving device 118. The amplified and processed signal Is then
communicated from the receiving device 118 to a presentation device 120 Iin a
suitable format, such as a television ("TV") or the like, and/or to a user device 122.
It Is to be appreciated that presentation device 120 may be any suitable device

operable to present a program having video information and/or audio information.
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[0021] User device 122 may be any suitable device that is operable to
receive a signal from the receiving device 118, another endpoint device, or from
other devices external to the customer premises 116. Additional non-limiting
examples of user device 122 include optical media recorders, such as a compact
disk ("CD") recorder, a digital versatile disc or digital video disc ("DVD") recorder, a
digital video recorder ("DVR"), or a personal video recorder ("PVR"). User device
122 may also include game devices, magnetic tape type recorders, RF
transceivers, personal computers ("PCs”), and personal mobile computing devices
such as cell phones or personal digital assistants (PDAS).

[0022]  An interface between the receiving device 118 and a user (not
shown) may be provided by a hand-held remote-control device 128. Remote 128
typically communicates with the receiving device 118 using a suitable wireless
medium, such as infrared (“IR"), radio frequency ("RF"), or the like. Other devices
(not shown) may also be communicatively coupled to the receiving device 118 so
as to provide user instructions. Non-limiting examples include game device
controllers, keyboards, pointing devices, and the like.

[0023]  Thereceliving device 118 may receive programming partially from, or
entirely from, another source other than that described above. Other embodiments
of the receiving device 118 may receive locally broadcast RF signals, or may be
coupled to communication system 108 via any suitable medium. Non-limiting
examples of medium communicatively coupling the receiving device 118 to
communication system 108 include cable, fiber optic, or Internet media.

[0024] Customer premises 116 may include other devices which are
communicatively coupled to communication system 108 via a suitable media. For
example, but not limited to, some customer premises 116 include an optional
network 136, or a networked system, to which receiving devices 118, presentation
devices 120, and/or a variety of user devices 122 can be coupled, collectively
referred to as endpoint devices. Non-limiting examples of network 136 include, but
are not limited to, an Ethernet, twisted pair Ethernet, an intranet, a local area
network ("LAN") system, or the like. One or more endpoint devices, such as PCs

(e.g., PC 132), data storage devices, TVs, game systems, sound system receivers,
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Internet connection devices, digital subscriber loop ("DSL") devices, wireless LAN,
WiFI, Worldwide Interoperability for Microwave Access ("WiMax”), or the like, are
communicatively coupled to network 136 so that the plurality of endpoint devices
are communicatively coupled together. Thus, the network 136 allows the
iInterconnected endpoint devices, and the receiving device 118, to communicate
with each other. Alternatively, or in addition, some devices In the customer
premises 116 may be directly connected to the network 136, such as the
telephone 134 which may employ a hardwire connection or an RF signal for
coupling to network 136, which may also connect to other networks or
communications systems outside customer premises 1160.

[0025] Embodiments of the dual use remote-control device (“dual use
remote”) 100 are operable to control the presentation device 120 and possibly also
other media devices. Examples of other media devices include the receiving
device 118, the presentation device 124, the user device 122, the PC 132, the
remote-control device 128, and the like.

[0020] In the one embodiment, the dual use remote 100 includes a keypad
on the top side and at least one sensor on the bottom side to control cursor
movement on the display 124 of the presentation device 120, and possibly also on
a display of the user device 122, the PC 132, and/or other media devices. The
dual use remote 100 may also include a partial, full or extended QWERTY
keyboard on the bottom side to provide expanded text input capabilities. The dual
use remote 100 may be configured to transmit to and receive commands from a
media device. The command is typically based at least in part on a user input
received via the keypad, keyboard, or sensor of the dual use remote 100. For
example, by pressing the appropriate button on the keypad of the dual use remote
100 or by using the sensor on the dual use remote 100 to control a cursor to select
a particular image on the display 124, a user may indicate that they wish to select
a particular menu item of the receiving device 118 and/or its associated
presentation device 120. Inresponse, the dual use remote 100 or receiving device
118 sends the appropriate command to the receiving device 118 or presentation

device 120. Other types of commands may be sent in addition to, or instead of, a
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menu selection. For example, device control/function commands, such as
program selection, audio adjustment, picture adjustment, web browser control,
window control, dialogue box control, text input, and the like, may also be sent.

[0027]  The dual use remote 100 may also receive from the media device an
Indication of whether use of the sensor to control a cursor is appropriate depending
on what type of command is sent or what type of menu system or navigation
control is currently being used or activated on the display 124 or display of another
media device, thus enabling the dual use remote to determine whether to be in a
mode that enables use of the sensor to control a cursor and whether to enable
and/or disable other functionality of the dual use remote 100.

[0028] In some embodiments, the dual use remote 100 Is also configured to
establish a master-slave relationship between the dual use remote 100 and one or
more media devices, by making the dual use remote 100 operable to control the
one or more media devices. For example, the dual use remote 100 can be used to
iIdentify itself as a master remote with respect to one or more other remote-control
devices and/or receiving devices 118, including being operable to control a cursor
and/or keyboard input on the PC 132. In this manner, the dual use remote 100
can be used to control other media devices.

[0029]  The above description of the customer premises 116, and the various
devices therein, is intended as a broad, non-limiting overview of an example
environment in which various embodiments of a dual use remote may be
implemented. The customer premises 116 and the various devices therein, may
contain other devices, systems and/or media not specifically described herein.

[0030] Example embodiments described herein provide applications, tools,
data structures and other support to iImplement a dual use remote that controls one
or more media devices. Other embodiments of the described technigues may be
used for other purposes, including for discovery and control of remote systems
generally. In the following description, numerous specific details are set forth,
such as data formats, code sequences, and the like, in order to provide a thorough
understanding of the described techniques. The embodiments described also can

be practiced without some of the specific details described herein, or with other
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specific detalls, such as changes with respect to the ordering of the code flow,
different code flows, and the like. Thus, the scope of the techniques and/or
functions described are not limited by the particular order, selection, or
decomposition of steps described with reference to any particular module,

component, or routine.

[0031] B. Example Computing System Implementation
[0032] Figure 2 is a block diagram illustrating components of an example

embodiment of a dual use remote-control device 100. Note that the components
of the dual use remote 100 may be implemented in software, hardware, firmware,
or In some combination to achieve the capabilities described herein.

[0033] In one embodiment, dual use remote 100 comprises a computer
memory (‘memory”) 201, one or more Central Processing Units ("CPU") 203,
Input/Output “I/O” controls 204 (e.qg., keypad, QWERTY keyboard, etc.), other
computer-readable media 205 (e.g., flash memory, SIM card), network
connections 200, an optical or other sensor (e.g., scroll wheel input, touch pad,
touch screen, optical sensor, track ball, joystick, etc.) 207, an optional device
orientation sensor 208 (e.g., a sensor using a single or multi-axis accelerometer,
gyro, mercury, etc.), and a mode switch 209. The mode switch 209 may be a
manual switch, momentary switch, or a switch activated automatically by or
Integrated with the device orientation sensor 208 (e.g., a mercury switch, or switch
activated by a multi-axis accelerometer or gyro). For example, the I/O controls 204
may include the keypad and the QWERTY keyboard with reference to Figures. 3A
through 3E and the optical/other sensor 207 may include the optical sensor 309
with reference to Figures 3A through 3E. In one embodiment, the optical sensor
and QWERTY keyboard are positioned on the opposite side of the dual use
remote 100 than the keypad. The network connections 406 include one or more
communication interfaces to various media devices, including but not limited to
radio frequency transceivers, infrared transceivers, wireless Ethernet ("Wi-FI")
iInterfaces, and the like. The one or more Central Processing Units ("CPU") 203

may be communicatively coupled to the memory 201 and the Input/Output controls



CA 02804886 2013-01-09
WO 2012/009444 PCT/US2011/043870

204, other computer-readable media 205, network connections 206, optical or
other sensor 207, optional device orientation sensor 208, and mode switch 209
(e.g. via a communications bus) in a manner to control one or more operations of
those various components.

[0034]  The dual use remote 100 may communicate with receiving device
118, presentation device 124, and possibly other media devices such as the user
device 122 and PC 132 shown in Figure 1. Example media devices include other
remote-control devices, video recorders, audio systems, displays, personal
computers, set-top boxes, and the like. Other types of devices include control
systems for home electromechanical systems, such as a lighting system, security
system, climate control system, spa/pool, and the like.

[0035] Dual use remote-control device logic 210 and device information 211
IS shown residing in memory 201. In other embodiments, some portion of the
contents, some of, or all of the components of the logic 210 may be stored on the
other computer-readable media 405. The logic 210 preferably executes on one or
more CPUs 203 and manages the dual use remote 100, as described herein. The
logic 210 may comprise or implement a system control module as executed by the
on one or more CPUs 203 that are communicatively coupled to the /O controls
204, optical/other sensor 207 and other components of the dual use remote 100.
Other code or programs and potentially other data/information (not shown), may
also reside in the memory 201, and preferably execute on one or more CPUs 203.
Of note, one or more of the components in Figure 4 may not be present in any
specific implementation. For example, some embodiments may not provide other
computer readable media 205.

[0036] The logic 210 performs the core functions of the dual use remote
100, as discussed herein and also with respect to Figures 5 and 6. In particular,
the logic 210 may control what mode the dual use remote-control 100 Is in based
on the state of the device orientation sensor 203, mode switch 209 or other
variables. Also, the logic 210 may gather information about various media
devices, such as receiving device 118, and store that information as device

Information 211 in order to determine a particular mode the dual use remote
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should be iIn when communicating with a particular device at a particular time
depending on the Iinformation gathered. In one embodiment, the logic 210
receives a mode input signal and adjusts, enables, or disables particular 1/O
controls 204 and/or the optical/other sensor 207 accordingly. For example, If the
dual use remote 100 is turned over such that the optical/other sensor 207 is facing
down, the logic 210 may disable a QWERTY keyboard positioned on the same
side as the optical/other sensor 207, adjust the optical/other sensor 207 to detect
movement of the optical/other sensor 207 across an object (e.g., a user's lap) to
wirelessly control the cursor on the display 124 (shown in Figures 1 and 4) based
on the detected movement of the optical/other sensor 207 across the object. The
logic 210 may also enable a particular |/O control of the 1/O controls 204 positioned
on the opposite side of the dual use remote 100 to act as the selection key, which
when activated (e.g., pressed), may cause a signal to be wirelessly sent to select
an item displayed on the display 124 at the current position of the cursor.
Accordingly, when the dual use remote 100 Is turned over such that the
optical/other sensor 207 is facing up, the logic 210 may enable or activate the
QWERTY keyboard positioned on the same side as the optical/other sensor 207,
adjust the optical/other sensor 207 to better detect movement of a finger across
the optical/other sensor 207 to wirelessly control the cursor on the display 124
based on the detected movement of the finger across the optical sensor, and
enable the optical/other sensor 207 or a particular I/O control of the I/O controls
204 that is positioned on the same side of the dual use remote 100 as the
optical/other sensor 207 to act as the selection key, which when activated (e.g.,
pressed), may cause a signal to be wirelessly sent to select an item displayed on
the display 124 at the current position of the cursor.

[0037] The logic 210 also manages master-slave relationships with other
media devices. A network of master-slave relationships known to the dual use
remote 100 is stored in device information 411. In addition, changes to various
master-slave relationships are regulated by the logic 210, and may affect the

current mode into which the logic 210 may put the dual use remote 100 according

10



CA 02804886 2013-01-09
WO 2012/009444 PCT/US2011/043870

to the type of device or type of user interface of the device (e.g., whether the user
Interface of the device uses a cursor, text input, etc.).

[0038] In at least some embodiments, remote and/or programmatic access
IS provided to at least some of the functionality of the dual use remote 100. For
example, the dual use remote 100 may provide to other media devices an
application program interface ("API”) that provides access to various functions of
the dual use remote 100, including access to information stored by the dual use
remote 100 (e.qg., about other media devices), the master/slave status of the dual
use remote 100, and the like. In this manner, the APl may facilitate the
development of third-party software, such as user interfaces, plug-ins, adapters
(e.g., for integrating functions of the dual use remote 100 into various user
Interface applications on media devices and various desktop applications), and the
like. For example, a particular media device may present a customized or different
user interface based upon the functionality and capabilities of the dual use remote
100.

[0039] In an example embodiment, the logic 210 is implemented using
standard programming techniques. For example, the logic 210 may be
Implemented as a “native” executable running on the CPU 203, along with one or
more static or dynamic libraries. In other embodiments, the logic 210 may be
Implemented as instructions processed by a virtual machine that executes as
some other program. In general, a range of programming languages known in the
art may be employed for implementing such example embodiments, including
representative implementations of various programming language paradigms,
iIncluding but not limited to, object-oriented (e.q., Java, C++, C#, Visual Basic.NET,
omalltalk, and the like), functional (e.g., ML, Lisp, Scheme, and the like),
procedural (e.g., C, Pascal, Ada, Modula, and the like), scripting (e.g., Perl, Ruby,
Python, JavaScript, VBScript, and the like), declarative (e.g., SQL, Prolog, and the
like).

[0040] The embodiments described above may also use well-known or
proprietary synchronous or asynchronous client-server computing techniques.

However, the various components may be implemented using more monolithic
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programming techniques as well, for example, as an executable running on a
single CPU computer system, or alternatively decomposed using a variety of
structuring techniques known In the art, including but not Iimited to,
multiprogramming, multithreading, client-server, or peer-to-peer, running on one or
more computer systems each having one or more CPUs. Some embodiments
may execute concurrently and asynchronously, and communicate using message
passing techniques. Equivalent synchronous embodiments are also supported.
Also, other functions could be Implemented and/or performed by each
component/module, and in different orders, and by different components/modules,
yet still achieve the functions of the dual use remote.

[0041] In addition, programming interfaces to the data stored as part of the
device information 211, can be available by standard mechanisms such as through
C, C++, C#, and Java APIs; libraries for accessing files, databases, or other data
repositories; through scripting languages such as XML; or through Web servers,
F TP servers, or other types of servers providing access to stored data. The device
iInformation 211 may be implemented as one or more database systems, file
systems, or any other technique for storing such information, or any combination of
the above, including implementations using distributed computing techniques.

004 2] Different configurations and locations of programs and data are
contemplated for use with techniques described herein. A variety of distributed
computing techniques are appropriate for implementing the components of the
embodiments in a distributed manner including but not limited to TCP/IP sockets,
RPC, RMI, HTTP, Web Services (XML-RPC, JAX-RPC, SOAP, and the like).
Other variations are possible. Also, other functionality could be provided by each
component/module, or existing functionality could be distributed amongst the
components/modules in different ways, yet still achieve the functions of an HDM.

1004 3] Furthermore, In some embodiments, some or all of the
components/portions of the logic 210 may be implemented or provided In other
manners, such as at least partially in firmware and/or hardware, including, but not
limited to one or more application-specific integrated circuits ("ASICs”), standard

iIntegrated circuits, controllers (e.g., by executing appropriate instructions, and
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iIncluding microcontrollers and/or embedded controllers), field-programmable gate
arrays ("FPGAs"), complex programmable logic devices ("CPLDs"), and the like.
Some or all of the system components and/or data structures may also be stored
as contents (e.g., as executable or other machine-readable software instructions or
structured data) on a computer-readable medium (e.g., as a hard disk; a memory,
a computer network or cellular wireless network; or a portable media article to be
read by an appropriate drive or via an appropriate connection, such as a DVD or
flash memory device) so as to enable or configure the computer-readable medium
and/or one or more associated computing systems or devices to execute or
otherwise use or provide the contents to perform at least some of the described
techniques. Such computer program products may also take other forms in other
embodiments. Accordingly, embodiments of this disclosure may be practiced with

other computer system configurations.

[0044] C. Example Dual Use Remote Configuration
[004 5] Figures 3A-3E are diagrams lillustrating top perspective, top plan,

side, bottom perspective, and bottom plan views, respectively, of an example
embodiment of the dual use remote-control device 100. Figures 3A and 3B show
the dual use remote-control device housing 301, a first set of input controls 303 on
a top side 302 of the dual use remote 100, and a wireless transmitter/receiver 307
(shown in Figure 3A). In the present example, the first set of input controls 303
iIncludes a number of buttons positioned on the top side 302 of the dual use remote
100. The buttons may be configured to control a variety of operations for various
media devices, the dual use remote 100 itself, and to navigate a variety of menus
and user interfaces of the various media devices or dual use remote 100. These
operations may include, but are not limited to channel selection, volume control,
power, channel number input, fast forward, rewind, pause, and stop controls for
video and audio devices, dual use remote mode switching, media device settings,
on-demand services, purchase requests, and general menu and graphical user
interface (GUI) navigation. For example, among other buttons, shown is a power

button 304 and a selection button (i.e., "OK” or “Enter” button) 305 surrounded by

13



CA 02804886 2013-01-09
WO 2012/009444 PCT/US2011/043870

corresponding directional menu navigation buttons including directional button 306.
Other input controls may be positioned on the top side 302 and may comprise all
or part of the first set of input controls 303 including, but not limited to, touch
screens, touch pads, track balls, optical sensors, switches, and other touch-
sensitive devices. The housing 301 may be made of any durable plastic or
polymer material, or combination of materials, suitable for enclosing and protecting
the internal electronics and power source of the dual use remote 100. The
dimensions and overall shape of the housing 301 may vary depending on the
positioning and placement of the first set of input controls 303, the positioning of
the particular internal electronics of the dual use remote 100 components shown In
Figure 2, and any modifications for ease and comfort of use of the dual use remote
100.

[00406] Figures 3C, 3D and 3E are diagrams illustrating side, bottom
perspective, and bottom plan views, respectively, of the example embodiment of
the dual use remote-control device 100. Figures 3C, 3D and 3E additionally show
a second set of input controls 308 positioned on the bottom side 311 of the dual
use remote 100 opposite the top side 302. Figure 3C also shows an example
thickness 312 of the dual use remote, which may vary depending on the
positioning and type of internal electronics of the dual use remote 100, but in one
example embodiment, is approximately 25 mm. As shown in Fig. 3C, the first set
of input controls 303 and second set of input controls 308 may include buttons that
extend slightly above the planar surface of the respective top side 302 and bottom
side 311, respectively, on which they are positioned. Other configurations may
include input controls that are substantially flush with the respective top side 302
and bottom side 311, respectively, on which they are positioned. However, if the
second set of input controls 308 do include buttons that extend slightly above the
planar surface of the bottom side 311 on which they are positioned, then the
buttons of the second set of input controls 308 may be made of, painted, or
finished with a material that enables the buttons to slide smoothly across an object.
For example, such an object may be a table, couch, chair, or a user's lap. For

example, the dual use remote 100 may be in a mode to control a cursor by sliding
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the optical sensor 309 (shown in Figures 3D and 3E), also located on the bottom
side 308 of the dual use remote 100, across the object. Such material may include
a smooth, hard plastic or hard rubber, or other suitable material instead of a soft
rubber, rubberized or soft plastic material.

[0047]  When the dual use remote 100 is In a mode to control the cursor by
sliding the optical sensor 309 (shown in Figures 3D and 3E) located on the bottom
side 311 of the dual use remote 100 across an object, there may be a particular
Input control of the first set of input controls 303 located on the top side 303 that is
activated or enabled to be used as a selection control to select an item at the
current position of the cursor on the display. For example, this particular input
control used as the selection control when the dual use remote Is being used In
such a mode may be the select button 305. However, other input controls of the
first set of input controls on the top side 302, or other input controls located on a
side of the dual use remote 100 may also or alternatively be used as a select
control or select button.

004 8] Figure 3D shows a sensor 309 (in the present example, an optical
sensor) and a QWERTY keyboard 310 included in the second set of input controls
308 positioned on the bottom side 311 of the dual use remote 100. The optical
sensor 309 may be any optical sensor suitable for detecting finger movement
across the optical sensor 309 and movement of the optical sensor 309 across an
object such as a table, couch, chair or user's lap. For example, such optical
sensors are available from Avago Technologies, having a headquarters in San
Jose, California. Under control of the dual use remote-control device logic 210
(shown In Figure 2), the optical sensor 309 may be operable and configured to
enable wireless control of a cursor on a display (e.g., a television monitor) based
on the detected movement of a finger across the optical sensor 309 or based on
the detected movement of the optical sensor 309 across the object. As shown In
Figure 3D and 3E, the optical sensor 309 may be configured to send a signal to
select a particular item on a display at a current location of the cursor on the
display when a user pushes on the optical sensor 309, thus activating a button

mechanism to which the optical sensor 309 may be coupled in order to activate the
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selection signal. Also, or alternatively, there may be a particular input control of
the second set of input controls 308 on the back side 311, side, or end of the dual
use remote housing 301 such as a select button, enter button, or the like, that
when pressed, signals to select a particular item on a display at a current location
of the cursor on the display. The optical sensor 309 may be flush or slightly
recessed from the planar surface of the back side 311 of the dual use remote 100.
However, other configurations and locations of the optical sensor 309 may be used
such that the distance between the optical sensor 309 and an object over which it
IS being passed is sufficient for the optical sensor 309 to detect movement of the
optical sensor 309 over the object.

[0049]  The optical sensor 309 may be positioned anywhere the bottom side
311, end or side of the dual use remote housing 301. However, if the QWERTY
keyboard 310 Is also included in the second set of input controls 308, the optical
sensor 311 may be positioned in an area on the bottom side 311, end or side of
the dual use remote housing 301 that does not substantially interfere with use of
the QWERTY keyboard 310. Also, the optical sensor 309 may be positioned in the
general area of the top end of the dual use remote 100 as shown in Figure 3, the
top end being that which faces upward or away from the user while the dual use
remote 100 is oriented by a user to read button labels on the top side 302 of the
dual use remote 100. The optical sensor 309 is shown positioned on the right-
hand side of the QWERTY keyboard 310 in Figures 3D and 3E. However, the
optical sensor 309 may alternatively be positioned on the left-nand side of the
QWERTY keyboard 310, as may be preferable for left-handed users.

[0050] Figures 3D and 3E show a full QWERTY keyboard 310 positioned on
the bottom side 311. However, limited or extended QWERTY keyboards, other
keyboard or keypad configurations, or no keyboard or other input controls on the
bottom side may be included in alternative embodiments. The QWERTY keyboard
310 Is configured and operable to allow a user to enter or communicate text input
to the dual use remote 100 and/or various media devices with which the dual use
remote 100 may be in communication while also use the optical sensor 309 to

control movement of a cursor or other graphical object on a display of a device
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with which the dual use remote 100 is in communication. Included Iin the
QWERTY keyboard 310 may be individual buttons corresponding to each letter of
the English alphabet and a space bar. Other buttons or keys of the QWERTY
keyboard 310 may include, but are not limited to: enter, shift, backspace, numbers,
tab, control, alt, caps lock, special symbols, punctuation marks, direction keys,
function keys, customized keys, 10-key keypad, number lock, etc. Also, other keys
of the QWERTY keyboard may correspond to characters of other languages than
English. Also included on the top, bottom, sides or ends of the dual use remote
100 may be various other controls and/or switches (not shown) to control
operations and modes of the dual use remote 100 or operations of other media

devices with which the dual use remote 100 may be in communication.

[0051] D. Example Dual Use Remote Functionality
[0052]  Figure 4 is a block diagram illustrating an example embodiment of a

dual use remote-control device 100 in communication with a presentation device
120. In particular, Figure 4 shows an example dual use remote 100 operating in
customer premises 116. The customer premises116 includes a dual use remote
100, receiving device 118, and presentation device 120 having a display 124. On
the display 124, are shown example user interfaces and applications. In particular,
an example TV/Satellite menu 401, a cursor 402, and an example web browser
403 are shown. The TV/Satellite menu 401 may have various controls and menus
with which the cursor 402 interacts to select particular menu items 404. For
example, shown is a slider bar 405, to enable a user to scroll through particular
example menu items 404 (four of which are shown). Also, the web browser 407
may Iinclude various menu items and controls that interact with the same cursor
402 and also receive Iinput from the QWERTY keyboard 310 of the dual use
remote 100 through the receiving device 118. For example, shown are window
controls 407 to minimize, maximize or close the GUI window of the web browser
403 when selected using the cursor 402. Also, text may be input at the address
bar 400 of the web browser 403 using the QWERTY keyboard 310 of the dual use

remote 100. For example, a user may enter text into a web browser 403 being
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displayed on a user’s television using the QWERTY keyboard 310 and use the
optical sensor 309 to control a cursor and select items on a particular web site
displayed within the web browser 403.

[0053] Other menus, interfaces and applications may be displayed and
controlled using the optical sensor 309 to control movement of the cursor 402
and/or using the QWERTY keyboard 310 to enter text or other input into the
various menus, interfaces and applications in communication with the presentation
device 120 and/or the receiving device 118. Examples of such other menus,
iInterfaces and applications include, but are not limited to, menus, interfaces and
applications of: televisions, satellite and cable receivers, DVD players, game
consoles, computers, and computer networks. Other such examples include
digital video or audio recorders or players, analog video or audio recorders or
players, stereo equipment, home appliances, mobile devices, MP3 players, cellular
phones, home entertainment systems, home theater systems, smart home
systems, home electromechanical systems, such as a lighting system, security
system, climate control system, spa/pool, and the like, or other media devices, efc.

[0054] In the present example, receiving device 118 Is a set-top box coupled
to presentation device 120. The dual use remote 100 may wirelessly communicate
and receive information to and from the receiving device 118 and also possibly
other devices (not shown) on the customer premises 116. This information
communicated to the receiving device 118 Is communicated to presentation device
120 In order to provide various input to control the presentation device or other
devices or applications in communication with the presentation device and/or
receiving device 118. In some embodiments, the receiving device 118 and
presentation device 120 may be integrated into one device.

[0055] The dual use remote 100 may operate in a number of different
modes, each mode corresponding to a particular physical orientation, switch
position, current menu or interface selected, current device being communicated
with, or a combination of the foregoing items. For example, when the dual use
remote 100 Is oriented such that the side having the optical sensor 309 Is facing

upward, the device may change modes causing the settings of the optical sensor
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309 to be adjusted to better detect movement of a finger across the optical sensor
309 and/or causing the first set of input controls on the opposite side of the dual
use remote 100 to be disabled. Other automatic adjustments may include,
transposing, when the dual use remote 100 changes between modes (e.g., as
iIndicated by a mode input signal), at least a portion of a coordinate system used to
translate movement detected by the optical sensor to movement of the cursor 402.
For example, what were previously up and down motions as detected by the
optical sensor 309 in one mode may be transposed to left and right, respectively,
and vice versa. The QWERTY keyboard 310 may also be disabled when facing
downward such that the keys on the keyboard 310 are not inadvertently pressed
when moving the dual use remote 100 over objects such as tables, couches,
chars, auser's lap, etc. The QWERTY keyboard 310 may again be automatically
enabled when facing upward.

[0056]  Also, the sensitivity of the optical sensor 309 and/or a scale used Iin
translating a distance of movement detected by the optical sensor 309 to
movement of the cursor 402, and other calibrations, may be automatically adjusted
depending on what mode the dual use remote 100 is in. For example, when the
dual use remote 100 is oriented such that the side having the optical sensor 309 is
facing upward, a scale is adjusted such that a movement by the optical sensor 309
of a certain distance results in larger movement of the cursor 402 than a
movement detected of the same distance when the dual use remote 100 is
oriented such that the side having the optical sensor 309 is facing downward. This
IS due to the overall larger areas of movement detected by the optical sensor 309
when moving the optical sensor 309 over a table or user’'s lap than when moving a
finger over the optical sensor 309 to control cursor movement in a different mode.

[0057]  The current menu or device with which the dual use remote 100 Is
communicating may also affect the particular mode in which the dual use remote
100 Is operating. This may be enabled by two-way communication between the
dual use remote 100 and the particular device (e.g., presentation device 120
and/or receiving device 118). For example, when a user interface or menu system

that accepts text input and/or uses the cursor 402 is entered, activated or
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displayed on the display 124, this may be communicated to the dual use remote
100 such that the dual use remote 100 may change modes, if needed, to activate
and/or aqjust the optical sensor 309, enable the QWERTY keyboard 310, and/or
disable other keys or input controls as appropriate. For example, if a user opens a
web browser 403 on their television or starts communicating with their computer
using the dual use remote 100, this may result in a mode being entered by dual
use remote 100 causing the QWERTY keyboard to be activated. The optical
sensor Is also activated and adjusted to better detect finger movement. The first
set of input controls on the opposite side of the dual use remote 100 from the
QWERTY keyboard and optical sensor 309 may also be temporarily disabled or
deactivated while in such a mode.

[0058] In order to govern the access to various functions or modes of the
dual use remote 100, such as a text entry mode or cursor control mode to surf the
Internet, or to govern changing to particular channels or accessing particular types
of content, various types of access controls may be employed. For example, one
or more of the functions or modes of the dual use remote 100 may be password
protected, such that the user must provide a password or other identifier (e.g., a
PIN, biometric identifier, etc.) to access the protected functions or modes, or

content.

[0059] E. Processes

[0060] Figure 5 is a flow diagram of an example dual use remote-control
process provided by an example embodiment. In particular, Figure 5 illustrates
process 500 that may be implemented, for example, by the logic 210 executing on
the dual use remote 100, described with respect to Figure 2.

[0061]  The process 500 starts at 501 wherein the process waits for a mode
iInput signal and then at 502 the process receives the mode Iinput signal. As
described above, the mode input signal may be a signal automatically received
based on output of an orientation sensor indicating a physical orientation of the

dual use remote, a manual switch on the dual use remote, Information
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communicated to the dual use remote from a device it is controlling or with which it
IS communicating, or a combination of such items.

[0062] At 504, the process deactivates and/or activates particular input
controls based on mode the input signal. For example, the process may activate
or deactivate the optical sensor or keyboard or other input controls according to
the particular mode indicated by the mode input signal. At this point, the process
also adjusts the optical sensor based on the received mode input signal. For
example, this adjustment may include sensitivity, scale and coordinate systems
used by the optical sensor as well as other adjustments.

[0063] If it Is determined that an input control was activated that
corresponds to the optical sensor, then at 506 the process sends a signal to select
the item at the current cursor position. For example, the dual use remote may
have an input control such as a button that the user may press when the user
desires to select an item at the current location of the cursor being controlled by
the optical sensor. This, however, occurs when the dual use remote Is in a mode
In which the optical sensor is currently active.

[0004] Figure 6 Is a flow diagram of an example dual use remote-control
process including more detailed operations for switching modes provided by an
example embodiment.

[0069] The process 600 starts at 601 wherein the process waits for a mode
iInput signal and then at 602 the process receives the mode input signal. As
described above, the mode input signal may be a signal automatically received
based on output of an orientation sensor indicating a physical orientation of the
dual use remote, a manual switch on the dual use remote, information
communicated to the dual use remote from a device it is controlling or with which it
IS communicating, or a combination of such items.

[0066] At 604, the process determines whether the mode input signal
Indicates the user interface currently selected to be displayed uses a cursor.

[0067] If it had been determined that the mode input signal indicated the

user interface currently selected to be displayed does not use a cursor, then at 606

2



CA 02804886 2013-01-09
WO 2012/009444 PCT/US2011/043870

the optical sensor is deactivated If it is currently active and the process returns to
602.

[0068] If it had been determined that the mode input signal indicated the
user interface currently selected to be displayed does use a cursor, then at 608,
the process determines whether the optical sensor is facing up. For example, this
may be determined by an indication by the input signal itself or other signals
iIndicative of whether the optical sensor is facing up (e.g., an orientation sensor,
manual switch, etc.).

[0009] If It had been determined that the optical sensor is facing up, then at
610, the QWERTY keyboard on the same side of the dual use remote as the
optical sensor Is activated or enabled if not already activated.

[0070] If It had been determined that the optical sensor is facing up, then at
612, the keys on the opposite side of device from the optical sensor are optionally
deactivated or disabled. This option may be user selectable when initially
configuring the dual use remote.

[0071] If It had been determined that the optical sensor is facing up, then at
014, the optical sensor may be adjusted to better detect and translate finger
movement to cursor movement as described above.

[0072] If It had been determined that the optical sensor is not facing up, then
at 610, the keyboard on the same side of the dual use remote as the optical sensor
IS deactivated or disabled. This option, among others, may also be user selectable
during initial configuration of the dual use remote.

007 3] If it had been determined that the optical sensor is not facing up, then
at 616, the optical sensor Is also adjusted to better detect and translate movement
of the optical sensor over an object to cursor movement on the display as
described above.

[0074] Some embodiments perform one or more operations/aspects In
addition to the ones described with respect to process 500 and process 600. For
example, In various embodiments, the process 500 and process 600 or parts

thereof, may automatically execute upon the occurrence of other events, such as a
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request received from a media device in which the dual use remote is in

communication.
[0075] The scope of the claims should not be limited by the preferred

embodiments set forth above, but should be given the broadest interpretation

consistent with the description as a whole.
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What is claimed is:

1. A remote-control device comprising:

a remote-control device housing;

a system control module within the housing;

a first set of input controls positioned on a top side of the housing
communicatively coupled to the system control module, wherein the first set
of input controls are buttons and comprise television channel selection
buttons, a power button and a select button;

a second set of input controls positioned on a bottom side of the
housing and communicatively coupled to the system control module, wherein
the second set of input controls comprises a QWERTY keyboard and at least
an optical sensor configured to wirelessly control movement of a cursor on a
remote display, wherein the system control module is configured to disable
the first set of input controls including the television channel selection buttons,
the power button and the select button, when the bottom side is detected to
be facing up; and

a switch coupled to the system control module configured to switch
the remote-control device from a first mode to a second mode, wherein the
optical sensor Is configured to wirelessly control movement of the cursor on
the display in the first mode by detecting movement of the optical sensor
across an object and in the first mode the system control module is
configured to select an item displayed on the display at a current position of
the cursor when a particular input control of the first set of input controls is
activated, and wherein the optical sensor is configured to wirelessly control
movement of the cursor on the display in the second mode by detecting
movement of a finger across the optical sensor and in the second mode the
system control module is configured to select an item displayed on the display
at a current position of the cursor when an input control of the second set of

iInput controls Is activated.

2. The remote-control device of claim 1 wherein the input control of the
second set of input controls that is pressed to select an item displayed on the

display at a current position of the cursor is the optical sensor.
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3. The remote-control device of claim 1 or 2 wherein the switch Is

configured to be automatically triggered on a particular movement of the

remote-control device.

4, The remote-control device of claim 3 wherein the switch is configured
to put the remote-control device in the second mode when the bottom side is
detected to be facing up as indicated by the particular movement of the

remote-control device.

5. The remote-control device of any one of claims 1 to 4 wherein the
system control module is configured to automatically disable the second set
of input controls, except for the optical sensor, when the bottom side is

detected to be facing down.

6. The remote-control device of any one of claims 1 to 5 wherein the
system control module is configured to transpose at least a portion of a
coordinate system when the remote-control device changes between the first
and second modes, said coordinate system used to translate movement

detected by the optical sensor to movement of the cursor.

/. A method for controlling operation of a remote-control device
comprising:

receiving a mode input signal indicating that the remote-control device
IS In a first mode, said remote-control device having a first set of input controls
positioned on a top side of the remote-control device, wherein the first set of
Input controls are buttons and comprise television channel selection buttons,

a power button and a select button, and a second set of input controls,

iIncluding at least an optical sensor and a QWERTY keyboard, positioned on a
bottom side of the remote-control device;

configuring the optical sensor to better detect movement of a finger
across the optical sensor to wirelessly control a cursor on a display based on
the detected movement of the finger across the optical sensor;

wirelessly sending a signal to select an item displayed on the display
at a current position of the cursor when an input control of the second set of

iInput controls is pressed while the remote-control device is in the first mode;
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recelving a mode input signal indicating that the remote-control device
IS In a second mode;

IN response to receiving the mode input signal indicating that the
remote-control device is in the second mode, disabling the first set of input
controls including the television channel selection buttons, the power button
and the select button;

configuring the optical sensor of the remote-control device to better
detect movement of the optical sensor across an object to wirelessly control
the cursor on the display based on the detected movement of the optical
sensor across the object; and

wirelessly sending a signal to select an item displayed on the display
at a current position of the cursor when a particular input control of the first
set of input controls is pressed while the remote-control device is in the

second mode.

8. The method of claim 7 further comprising automatically deactivating or
reactivating use of the optical sensor to control the cursor depending on
whether a user interface currently selected to be displayed on the display

uses the cursor.

9. The method of claim 7 or 8 further comprising automatically
generating the mode input signal having a particular value based on
movement of the remote-control device indicating whether the top side or

bottom side is currently facing up.

10. The method of any one of claims 7 to 9 further comprising
automatically disabling the second set of input controls, except for the optical
sensor, when the bottom side Is detected to be facing down as indicated by

the received mode input signal.

11. The method of any one of claims 7 to 10 further comprising
transposing, when the remote-control device changes between the first and
second modes as indicated by the mode input signal, at least a portion of a

coordinate system used to translate movement detected by the optical sensor

to movement of the cursor.
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12. The method of any one of claims 7 to 11 wherein the configuring the
optical sensor to better detect movement of a finger across the optical sensor
and configuring the optical sensor of the remote-control device to better
detect movement of the optical sensor across an object comprises adjusting
one or more of a sensitivity of the optical sensor and a scale used in
translating a distance of movement detected by the optical sensor to

movement of the cursor.
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