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Systems and Methods For Presenting Visual Interface Content

Technical Field _
The - present disclosure - relates to the management and presentation of visual
information or optical signals by display-enabled keyboards, keypads, and/or other
types of user input deVices. More particularly, embodiments of the present disclosure
relate to systems and methods for selectively controlling the presentation of visual
interface content that includes primary visual’ interfacé content and adjunct VisUa]
interface content. Primary visual interface content is displayable by a priinary display
apparatus (e.g., a computer monitor). Adjunct visual interface content is displayable
by one or more display-enabled user input devices, and possibly also by the primary
- display apparatus. A display-énabled user input apparatus such as a display-enabled
keyboard, kéypad, computer mouse, or game controller is configured to (a) receive
user input directed to contrdlli_ng aspects of application program execution; and (b)
selectively present one or more types of adjunct visual interface content associated
with a set of application progranis in an adaptive manner based upon. user input (e.g.,
~directed to the display-enabled user input apparatus) primary visual interface content,

and/or apphcatlon program executlon context, status, or state.

Background

Electronic games have become increasingly popular in recent decades. Various types

of electronic games have demonstrated strong or very strong market growth over time,
“such as First Person Shoofer (FPS) games and Internet-based massively multiplayer

online (MMO) games. These types of games as well as other types of types of

electronic games are expected to demonstrate continued strong market growth in the

foreseeable future.

During the execution of an application program corresponding to a game, a visual
interface that provides game-related visual content is presented or displayed to a user,
playér, or gamer. Depending upon a game application program under consideration,
the visual interface can include visual representations of scenes corresponding to a
particular game environment in which game play is currently occurring; current
interactions between game characters; currently relevant game related information

(e.g.. character status or attributes, or visual or virtual environment maps); and
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messages directed to the user. A visual interface can further include visual
‘representations of particular types of game related functions or operations that are
currently available for user selection. As the context, status, or state of an electronic
garhe- evolves over time in association with user input and game application program
execution, visual interface content should adaptively indicate current game éontext,
status, or state at any given moment. That is, visual interface content should be
app.rf)priately and dynamically updated such that it visually conveys the current game
© environment, current interactions between .game characters, current game related
information, and currently relevant (e.g., strategically or tactically rélg:vant) game

related functions or operations that are available for user selection.

As tecﬁnology has evofved, electronic games and the visual interfaces associated
therewith have. become inﬁcreasi_ngly complex. For example, the types of visual
environments in which game play can occur; the types of game characters and the
manners in such characters can act and/or interact; the types of game’ related
information that can be provided to the usér; and the types of user selectable game
related functions or operations that can be of situational value have increased and/or
become more complex or intricate. Unfortunately, manners in which conventional
systems, apparaﬁlses, devices, and techniques for providing visual interface cOntent‘
adapt such content to evolving game context, status, or state are undesirably limited,
inefficient, or cumbersome. Additionally, conventional systems, apparatuses, devices, 4
and techniques for tailoring or increasing the number of game related applicatioﬁ
_functions provided fbr user selection, such as gaine specific keyboards that provide a
customized set of user selectable keys or buttons corresponding to a particular game
application program, are inflexible with respect to their ability to adapt to- different
types and/or or increased numbers of user selectable functions across different game

- application programs (including different generations of the same game).

In addition to the foregoing, the increasing complexity and graphical details of inany
games and the sheer amount of visual information that can be generated
corresponding to user interaction with an virtual environment has resulted in the
display of increasing amounts and/or types of visual interface content during gamev'
play, which can result in visual interface content that appears cluttered, confusing,

visually distracting, or difficult to interpret or decipher, which can adversely impact
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the user’s visual experience, user input accuracy, and/or user efficiency in interacting

with a game application program.

Accordingly, improved systems, apparatuses, devices, methods, and/or techniques are
needed for presenting visual interface content to the user and adapti‘vely updating '
_visual interface content in a manner that can enhance a user’s visual experience,
increase the efficiency of user interaction with a game application program, and/or
increase the number and/or types of game application related‘ functions or operations

that are available for user selection at one or more times.

Summary

In accordance with a first aspect of the invention, there is disclosed an automated
method for presenting visual interface content comprising adjunct visual interface
content during application program execution, and the adjunct visual interface content
provides visual information associated with application program execution. The
method comprises displaying the adjunct visual interface content using a first
interface, disp!aying the adjunct visual interface content using a second interface, and

displaying the updated adjunct visual interface content on the at least one of the first

and second interfaces based on actuation of the first and second interfaces.

In accordance with a second 'aspecvt of the invention, there is disclosed a device which
functions as a display-enabled user input apparatus, the device comprising a first set
of .display elements of at least one display element and a corresponding first display
controller, a second set of display elements of at least one display element and a
correéponding second display controller, a first set of tactile keys comprising a set of
QWERTY keys, a second set of display-enabled tactile keys, Wherein each display-
| enabled key comprises a tactile key and a display element belonging to the sec‘ond‘ set
of display elements, a touch sensor and a éorresponding touch sensor controller and a
USB controller. In addition, the user input through the first set of tactile keys and
second set of display-enabled tactile keys are transmitted to a corresponding

Computer Programmable Logic Device (CPLD).
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Brief Description of the Drawings

FIG. I shows a system diagram of the representative system for managing, controlling,
selecting, presenting, and/or updating primary visual interface content and adjunct

visual interface content.

Detailed Description

Representative embodiments of the disclosure for addressing one or more of the
forego‘ing'p_roblems are described hereafter. = For purposes of brevity and clarity, the .
’description herein is primarily directed to user interface systems, apparatus, devices,
techniqué’s, and processes for managing, coordinating, mapping, controlling,
presenting, and/or selecting visual information corrcsponding to a primary visual
interface and one or more adjuhct, auxiliary, or secondary visual interfaces. This,
however, does ot preclude various embodiments of the disclosure from other
applications where fundamental principles prevalent among fh’e various embodiments
of thé disc|dsure such as operational, functional, or»performance characteristics are
required. With respect to the deécriptfon herein and the corrésponding _ﬁgures, like or
analogous reference numerals indicate like or analogous elements. Relative to.
descriptive material cofrespond_ing to one or more figures, the recitation of a give11
reference numeral can indicate simultaneous consideration of a figure in which such

reference numeral was previously shown.

In the context of the present disclosure, the term -s'et is defined as a non-empty finite
orgénization of elements that inathem_atically exhibits a cardinality of at least 1 (i.e, a
set as defined herein can correspond to a singlet or single element set, or a multiple
eleményt set), in accqrdancé with known mathematical definitions (for instaﬁce,‘in'a '
manner corresponding to that described in An Introduction to Mathematical
Reasoning: Numbers, Sets, and Functions, “Chapter 11: Properties of Finite Sets”

(e.g., as indicated on p. 140), by Peter J. Eccles, Cambridge University Press (1998)).

Representative Aspects of Primary and Adjunct Use‘r Interfaces

In general, a user interface can encompass hardware (e.g., user input hardware and
_ visual information output hardware), software (e.g., program instructions

corresponding to one or more of firmware, an operating system, and an application
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program), generated visual information or constructs (e.g., one or more of text,
synibols, icons, graphical widgets, visual environments or scenes, animations, video,
and kporti'ons of user and/or non-player characters), generated effects (e.g., lighting
effects or sounds), and/or comrhun_icated information (e.g., notifications or messages)
that facilitate or effectuate a user’s interaction with one or more automated,
computerized, or electronic systems or devices, and/or other users of such systems or

devices.

In'accordance with embodiments of the disclosure, a u‘ser interface includes a primary
visual interface and one or more adjunct visual interfaces associated with the primary
visual interface.  An adjunct visual interface can facilitate or enhance a user’s
interaction with the primary visual interface, an application program, and/or other
users. An adjunct visual interface can serve as a support intérface for the primary
visual interface, and can be associated with or related to particular types of user

- controllable or user selectable tasks or operations.

In general, the primary visual interface is configured to provide, present, or output
primary visual content, information, and/or signals (hereafter primary visual content),
and the adjunct visﬁal interface is conﬁgured to provide, present, or output adjunct
visual c‘ontent, fnformation_, and/or signals (hereafter adjunct visual cbntent). Primary
visual content serves as the primary, principal, main, or most direct source of yisﬁal
information or subject matter by which the current execution status, context, or state
of a set of local and/or remote application programs, as well as the results of user
interaction with such “application programs, are visually indicated, output, or
conveyed. Primary visual content is dynamically or progressively updated (e.g.; in a
real time, near-real time, quasi-real time, synchronous, or generally synchronous
manner) in accordance with _the current execution status, state, or context of an
api)vlication program. For instance, an aﬁplication program execution state can evolve
in response to local and/or remote user interaction with (e.g., user input directed to) a
set of cofresponding local and/or remote application programs, and primary visual
content can be updated accordingly based upon such user interaction. Thus, primary
visual content can visually indicate or correspond to a current application program

execution context and a current state or status of one or more users at any given time.
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Adjunct visual content serves as a source of adjunct, associate, or secondary
information or subject matter that facilitates or enables the performance of one or
more types of functions, operations, or tasks asséciate’d with the prim‘ary visual
interface and/or a local or remote application program. Dependihg upon embodiment
details, adjunct visual content can correspond to (a) application program events
(hereafter applicatioh events) directly related to:, indicated by, or retlective of current
prirhary visual content,r including in-application events occurring within the execution
context or thematic progression of a currently-executing application program; (b)
application events (c.g., in-application events) indirectly related to, unrelated to, or
not reflective of current primary visual content (e.g., corresponding to a currently
undisplayed portion of a visual or virtual énvironment or world, which is absent from
the primary visual interface content ), (c) text, animation, video, or graphical content,
eleme‘nts, objects, symbdls, emblems, constructs, or entity fepresentations (e‘.g., game
characters) assoc_iéted with an 'applicatio_n program; (d) vi.sual.'information (e.g., text
and/or video) received from other users; (e) a chronology,v narrative, or sequence of A
events associated with an application program; and/or (f) other information.
Adjunct Qisual content can be adaptively updated based upon changes in primary
visual content; application program execution state, context, or status; and/or user
inp‘ut. Adjunct visual content can (a) be selectively retrieved, generated, presented, -
interrupted or recalled while primary Visual content is progressively or dynamically
updated during application program execution; or (b) remain persistent or generally
persistent at one or more times while primary visual content is progressively or
dynamically updated. Particular adjuncf visual content can be presented or displayed
to or hidden from a user depending upon primary visual content and/or a current

application program execution state or context.

For purpose of brevity and to aid understanding, particular portions of the description
herein are directed to embodiments in which primvary visual content and adjunct visual
content correspond to or are associated with an electronic entertainment application
such as a single-player or multi-p.layer computer or electronic game, which can
correspond to essentially any game genre such as one or more of a strategy game, a
tactical game, an adventure game, a visual novel, an interactive movie, an action-

adventure game, a role playing game (RPG), a navigation game, a combat game, a

6
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first person (e.g., first person shooter (FPS)) game, a third person (e.g., third person
shooter) game, a vehicular (e.g., racing) game, an educational game, a training game,
a simulation (e.g., a life scenario, construction,. business, aircraft, spacecraft, or other
'type of simulation) game, a maze game, a puzzle game, a trivia game, a board game
| (e.g., checkérs,‘ chess, or mahjong), a cérd game, a gambling game, a music game, a
~ dance game; a sports game, an exercise game, a party game, and/or andf_her type of

game.

-In some émbodim’ents, primary visual . content and ‘adjunct visual conpenf can
correspond to or be associated with an MMO game, which can involve dozens,
hundreds, or even thousands of users, play_eré, or participants. An MMO game can be,
for instance, an MMO Role Playing Game (MMORPG), an MMO Real Time Strategy
(MMORTS) game, an MMO vFirst Pérsdn Shooter (MMOFPS) game, an MMO Social
Game (MMOSG), an MMO Sports Game (MMOSG), or other type of MMO game.

Notwithstanding the foregoing, aspects of the present disclosure can additionally or
altérnatively‘ involve ,;;rimary visual -content and adjunct visual content that
corresponds to or is associated with user-to-user collaBoration, communication or
messaging (e.g., electronic con.ferencing, or text, voice, or video_messaging or chat);
user interactfon with a virtual world or virtual community; user education / training; |
-media content development (e.g., audio and/or visual information editing); or other
applications, which can be related or unrelated to computer or electronic gaming.
Embodiments provided by the present disclosure are not precluded from applications

" in which particular fundamental structural and/or operational principles described

herein are desired.

Aspects of Representative System Embodiments

FIG. 1 is a schematic illustration of a representative system 10 for managing,
controlling, selecting, presenting, and/or updating primary visual interface content and
adjunct visual intérfaée content using a primary display apparatus 20 and at least one
display-enabled user input apparatus 100 according to particular embodiments of the
disclosure. The primary display apparatus 20 and each display-enabled user input
apparatus 100 are coupled to or form a portion of a computing system 40 or

computing device such as a desktop or laptop computer.or an electronic gaming
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system, apparatus, or device (e.g., a game console system, or a portable or handheld
gaming device) that is configured to execute stored program instructions and/or
perform staté machine operations that manage, direct, or perform visual interface
~ content management operations, including primary visual interface content
management operations and adjunct visual interface content management operations,

in accordance with an embodiment.of the disclosure.

Primary visu'al interface content corresponds to primary visual content as described
above, and forms portions of a primary visual interface Whjch can include hardware
configured to present primary visual interface content, software or program '
instructions configured to generate, update, and/or manage or control the presentation
of primary visual interface content , and primary visual interface content itself.
Representative types of primary visual interface content ihclude images or visual
repreéentations of characters associated with one or more local ‘users, one or more
remote users, and/or non-player characters; and graphical elements that form pdrtions
of a visual or virtual environment or world. Primary visual intérface content can be
presented or disblayed in a main viewing region, surface, area, or winddw 102 of the

-primary display app}a'ratus 20. ..

‘Adjunct visual interface vcontent cor_responds to adjunct visual content as described -
above, and forms portions of an adjuhct visual interface which can include hardware
configured to present adjunct visual interface content, software or program
instructions configured to generate, update, and/or manage or control the pres;:ntation

of adjunct visual interface content , and adjunct visual interface content itself.

Particular representative types of adjunct visual interface content can include, for
ihstance, (a) one or more sets of user selectable images or graphical icons (e.g.,
corresponding to visually selectable application progfam functions or function
sequences); (b) one or more types of visual messages (e.g., text or video messages, or
scenes within an animated narrative); (¢) descriptive or categorical information or
data corres‘pondihg to particular primary visual interface content and/or application
program subject matter (é.g., textual, graphical, and/or image data providing
explanatory information related to an object within a visual or virtual environment or

world); (d) one or more visual overlays or menus that can be displayed in response to



WO 2013/130014 PCT/SG2013/000067

user selection of particular application functions or function sequences; (¢) one or
~more visual condition or event notifications corresponding to application situations,
conditions, or events that are directly or not directly indicated or conveyed by current
primary visual interface content (e.g., notifications of events associated with current
primary visual interface content , and/or notiﬁcatiops of events within a portion of a
visual or virtual environment or world that is outside of or external to a region or ‘
visual space defined by current primary visual interface coptent); (f) remotely
monitored content corresponding to informatien that is not directly indicated or
conveyed by primary visual interface content (e.g., recorded, monitored, surveilled,
éene-rated, or retrieved information corresponding to a portion of a visual or virtual
environment or world that is outside of or external to a region or visual space defined
by current primary visual interface content, which is not currently displayed by the

primary display apparatus 20); and/er other visual information.

As further described in detail below, in several embodiments adjpnct visual interface
content can be present'edpr displayed by one or more display devices or elements
carried by portions of a display-enabled user ihput apparatus 100 such as one or more |
proximity sensitive, proximity responsive, presence sensitive, presence responsnve
pressure sensitive, pressure responsive, force sensitive, force responswe motion
sensitive, motion responswe, orientation sensitive, orientation responsive, position
sensitive, position responsive, light sensitive, light responsive, sound sensifive, souhd
responsive, toueh sensitive, touch responsive, object sensitive, and/or object
responsive user input elements that are adapted or coﬁﬁgured for outputting or .
transmitting visual signals. In some embodiments, adjunct visual interface content
can additionally or alternatively be presented or displayed by one or more display
devices or elements that exclude or omit proximity, presence, pressure, force, motion,
orlentatlon posmon light, sound, touch, or object sensitive or responsive user input

elements.

During application progralp execution, the main purpose or function of the primary
display apparatus 20 is to present or. display primary visual interface content.
Depending upon the embodiment, configuration, and/or implementation details the
‘primary display apparatus 20 can additionally present or display particular adjunct

visual interface content at one or more times (e.g., in a selective, programmable, or
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configurable manner). The primary display apparatus 20 includes at least one display
device, such as a 2D or 3D displéy device (e.g., a display corresponding to a computer,
electronic géming device, or game console). An exémplary embodiment of the
-primary dis‘play apparatus is a computer display monitor, such as a LCD or LED

‘monitor.

In some embodiments, the prilmary display apparatus 20 includes or carries one or’
‘more proximity sensitive, proximity responsive, presenée sensitive, presence
responsive, pressure sensitive, pressure responsive,'force sensitive, force responsive,
motion sensitive, motion responsive, orientation sensitive, orientation respons\ive;
position sensitive, position responsive, light sensitive, light responsive, sound
‘sensitive, sound responsiv.e, touch sensitive, touch responsive, object sensitive, and/or
-object responsive elements, devices, or surfaces configured to detect or receive user
input. In such .embodiments, the primary display apparatus 20 can be defined as-an
input-énabled display apparatus. For instance, in certain embodiments, thé primary
~ display apparatus 20 can include a touch screen display. ‘In other embodiments, the
primary display apparatus 20 omits or excludes proximity, presencé, pressure, force, -
motion,. orientation; position, light, sound, or touch sensitive or responsive elements,

devices, or surfaces.

A display-enabled usér input apparatus 100 is conﬁgured to receive user input
directed to controlling aspects of application program execution and/or user
intcraction‘ with the primary visual interface, and is further configured to present or
display particular adjunct visual interface content, at one or more times (e.g., in a
selective, programmable, or configurable mallnef). The main purpose or function of a
display-enabled user input apparatus‘ 100 is to proﬁdé a user input / vishal output
fnterface that presents or outputs adjunct visual interface content that can be selected
by way of user input directed to one or rﬁore user input elements carried by the
display-enabled user input apparatus 100. In various embodiments, at least some user
input elements can be adapted or configured to transmit or output visual signals in a
manner that facilitates or -enables the presentation or display of adjunct 'Visua.l'

interface content, as further described in detail below.

10
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A di.splay-enabled user input apparatus 100 includes at least one user input device,
such as a keyboard, keypad, computer mouse, trackball, joystick, or game controller
that carries and/or is coupled to at least one set of elements or structures configured
for detecting or receiving one or more types of user input. Such user input elements
or structures ¢an include one or moré proximity sensitive, proximity responsive,
presence sensitive, presence responéive, pressure sensitive, pressure responsive, force
sensitive, force responsive, motion sensitive, motion responsive, orientation sensitive,
orientation responsive, position sensitive, position responsive, light sensitive, light
responsive, sound sensitive, sound responsive, touch sensitive, touch responsive,

object sensitive, and/or object responsive elements or structures.

The at least one set of user input elements ér structures may be included or coupled to
a correéponding controller, e.g. a. touch sensor element 520 is éoup[ed to a touch
‘con'trollér 500. The controller 500-functions as a device to translate sensed interaction
with the touch sensor 520 into control signals, e.g. touch coordinates, which are
transmitted to the computing system tﬁrough a connection such as a USB cable
~connection, based on the user’s input through the corresponding user input element or

structure.

A display-enabled user input apparatus 100 further includes, carries, and/or is coupled
to at least one set of optical signal or image presentation, display, or output elements
or structures. The at least one set of opticél signal, image presentation, display, or
output elements or structures may include or be 'codpled to display controllers 300,
400. The display controllers 300, 400 functions as a device for receiving and
deciphering output signals frorh the computing system 40 for transmission through the

optical signal, image presentation, display, or output elements or structures.

Such image presentatidn elements or structures are separate or distinct from the
primary display apparatus 20, and are configured for traﬁsmitting, outputting; or
~ displaying visual signals corresponding to portions of textual, graphical, or FV'ideo
‘images of the primary display, or to the at least one application béing run on the
computing syste-m 40, or to the input signals from one or more controllers
corresponding to the respective user input elements or structures. Depending upon (a)

embodiment detai'ls; (b) implementation details; (c) configuration details; (d) events

11
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corresponding to cﬁrrent and/or prior primary visual interface content ; (e) events -
corresponding to a region within a visual or virtual environment or world that is
outside the scope of, external to, or not directly indicated by a visual or virtual region
defined by current primary visual interface content ; (f) user input; and/or (g) an
application program execution context, status, or state, particular optical signal or
image presentation elements Qr structures can display adjunct visual interface content
" in a static or dynamic manner (e.g., with respect to one or more time intervals, and/or

based upon user input events or application program events), as further detailed below.

In sevéral embodiments, a display-enabled user input apparatus 100 includes one or
more user selectable input devices, elements, or structures (e.g., a type of proximity,
presence, pressure, force, motion, orientation, position, light, sound, touch, or object
sensitive or responsive element or structure configured to convert or transduce user
action(s), selectioh(s_), or intention(s) to é set of user input signals) that are adapted or
_configured for transmitting, outputting, or displaying visual signals corresponding to
portions of textual, graphical, or video images. For instance, a display-enabled user
input apparatus 100 can include a user .input device having a set of display-enabled
tactile, pressure sensitive, force sensitive, touch sensitive, or touch responsive input
elements which in certain embodiments correspond to portions of a display-enabled

' keyboard or keypad.

Depending upon embodiment details, a displa}enabled buser input apparatus 100 such
as the display-enabled keyboard can have display-enabled user input elements or =~
structures which can comprise a first set of tactile keys 220 coinprising the standard
'QWERTY ‘keys, a second set of tactile keys 240 which are in addition.to the

v QWERTY keys, a first set of display"element(s) 320, a second set of display elements
420 and a touch sensor 520. Input in the form of key strokes from the first set of
tactile keys 220 and second set of tactile keys 240 are channeled to a Complex
Programmable Logic Device (CPLD) 200, which processes the input into appropriate
input signals bas_ed on pre-programmed instructions. The input signals are then
transmitted to the coﬁpu_ting system 40 thro@gh a USB controller connected to the

- CPLD 200.
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~ The second set of display elements 420 may operéte in conjuﬁction the second set of
tactile keys 240. An exemplary embodiment comprises each tactile key, in a second
set of tactile keys 240,. including an optically transmissive or transparent display -
window offset from or disposed above each display element in a second set of display
elements 420, each display element being an LCD or OLED display 'scree.n. The
adjunct visual interface content corresponds to the main application that is being run E
on the computing system 40, such as a game application, may be displayed on the
second éet of display elements 420, and the adjunct visual interface content displayed
on each individual display element in the set may corresporid to the control functions
of the individual tactile key belonging to the second set of tactile keys 240 that the -
display element may be working in conjunction with. User input through the secoﬁd
set of tactile keys 240 are then prééessed by the CPLD 200 into input signals for

transmission to the computing sy’stem 40 through USB controllers 80 and 160.

Input in the form of a set of gestures and movements on the/touch sensor 520 are
transmitted to a touch chtroller 500, which processes the inp-ut into appropriate input
- signals based on pre-programmed instructions. The input signals are then transmitted
* to the computing system 40 through a USB controller 160 connected to the touch
'controller 500. The second set of one or more display element(s) 420 may work in
conjunction with the touch sensor 520. In an exemplary embodiment, the adjunct
visual interface content corresponding to the main application that is beiﬁg run on the
computing system 40, such as a game appi-ication, may be displayed on a display
element belonging to the first set of one or more diéplay element(s) 320. A user may
then provide input through a touch sensor 520 which operates in correspondence to
the display element of the first set of one or more display elements 320. In certain

.embodiments, at least some of such keys or buttons can be resiliently biased.

In several embodiments, a display-enabled user input apparatus 100 can additionallby
include one or more pointing devices such as an isom_é_tric joystick, pointing stick, or
pointing nub; a trackball; or a touchpad or trackpad. In certain embodiments, a
touchpad or trackpad corresponding to or carried by a display-enabled user input-
apparatus 100 can include a disblay element or visual signal output device. For

instance, a touchpad carried by a display-enabled user input apparatus 100 can include
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an LCD screen or pad that includes optical sensors configured to detect pen or stylus

based input as well as finger based input.

Representative Aspects of the Display-Enabled User Input Apparatus

An exemplary embodiment of the display-enabled user input apparatus 100 comprises
a first interface 120 of thé adjunct visual interface, whi(_:h"is'a' LCD-based touchpad
which can function as both a trackpad and todchscreen and is nestled within a
keyboard that is connected to a computing systerﬁ 40. This LCD-based touchpad
comprises a touch sensor 520 connected to a touch controller 500 and at least one
display element belonging to the first set of display elements 320 connected to a first

- display controller 300, as afofementioned, Thus, the touch sensor 520 and display
element operate in bconjunction with each other to provide the LCD-based touchpad.
The -trackpad comprise an interface in which gestures and/or multi-touches made
within the trackpad can be used to control.the movement of the cursor on the monitor
screen. The touchscreen comprises a display-enabled interface, such as a gfaphical

~ user interface (GUI), which can receive fnput via the touch sensor 520, and the )
display output data transmitted to a ﬁrst display element or structure 320 via a first
display contro.ller 300 of the first interface 120 may or may not be independent of the

content th_eit is already displayed on a primary display apparatus 20.

The display-enabled user input apparatus 100 may ‘also further include a second
interface 140 of the adjunct visual interface, which is a set of the displéy-enabled k_‘éys,
placed in proximity of thé LCD-based touchpad, such as, but not limited to, in the
form of two rows of the second set of tactile keyé .2'40 operating in conjunction with -
the second set of display elements 420, as described in the earlier paragraphs, and the
display-enabled keys are placed above the LCD-based touchpad. The adjunct visual
iqterface content in at least one of the first interface 120 and second interface 140 m-ay
be updéted so as to correspond to the event triggered each t“ime there is a new set of
user input through at least one of the first interface. 120 and second interface 140 of
the adjunct visual interface and other user input elements or structures. The display--
enabled user input apparatus may also include the first set of tactile keys 220
comprising the standard QWERTY keys, such as those of a kéyboard, as mentioned in

the earlier paragraphs. Further to a new event that is triggered via user input in the
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computing system 40, the adjunct visual interface content in at least one of the first

interface 120 and second interface 140 will be updated to correspond to the new event.

The particular functions of the content that is displayed on the display-enabled user
input apparatus 100 at any ﬁoint in time is determined and triggered by the specific
pre-programmed event type. The’ event types comprise, but are not limited to,

~ application events within a computing system 40, mode events within an application
of a computing system 40, and action set events within a mode of an application. The
triggering of any of the event is dependént on the pre-programmed input entered by
the user by means of entefing a-sef of input(s) through a user input apparatus, .
including the display-enabled user input apparatus 100, connected to the bomputiﬁ'g
system 40. The user input apparatus may be, but is not limited to, at least one of a
keyboard, mouse, stylus, mousepad,- drawing pad, game consoles, audio output -
devices and printers. When a keyboard is used as the user input apparatus, keystrokes
from at least one of the set of standard QWERTY keys and the set of display-enabled
keys may be used to prov‘ide a specific input aécording to vpr‘e-programmed
instructions to trigger a specific event which will determine the specific function of -
the display-enabled user input apparatus 100 at a point in time. At least one of the set
of stﬁndard QWERTY keys and tlié set of display-enabled keys from the second |
interface ‘140 may also be used in conjunction with the LCD touchpad of the first
interface 120 of the display-enabled user input apparatus 100, for both in responding
to a triggering of an event and for the triggering of an event, including those evént(s)
in relation to the below-mentioned functions of the display—eﬁébled user input

apparatus 100.

For example, whether the touchpad of the first interface 120 of the display-enabled
user input apparatus 100 is functioning as a trackpad or a touchscreen at any point in
time, is dependent on the triggering of a specific event. In addition, in any of the
below-mentioned functions of the display-enabled user input apparatus 100, a default
function, whether as a trackpad or a touchscreen, may be set, and the user may further
toggle between the trackpad or touchscreen function of the LCD touchpad within the
display-enabled user input apparatus 100 through the triggering of a pre-programmed

event.
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For example, a user may be using the first interface 120 as a trackpad_wheh
navigating the cursor within a drawing application. In the transition comprising the
exiting of the drawing application and starting up of a game application, the transition |
of which is the pre-programmed event, the first interface 120 is toggled from a
trackpad function to a touchscreen function; and the touchscreen displays. controls
corresponding to the game application. Another embodiment of the LCD touchpad
includes a user using the first interface 120 as a trackpad initially when a first mode
event within a game application is triggered, and user input leading to the entry into a

- second mode event within the same game application may trigger the first interface
120 to function as a touchscreen, in which the touchscreen displays controls or a
visual environment such as a supplementary map corresponding to the second rhode i
évent. In yef another embodiment of the LCD touchpad, a user is using the first
interface 120 as a touchscreen displaying game controls corresponding to a first mode
éi/ent initially when a first mode event within a game application is. triggered, and
user input leading to the entry into a second mode event within the same game
application may trigger the first interface 120-to function as a trackpad, in which the
fr_ackpad allows the user to resume control of the cursor movement or navigation by

gestures or movements within the trackpad.

One embodiment of a function of the display-enabled user input apparatus 100 is to
- serve as an extension of the primary display appératus 20. The primary display
apparatus 20, may be for example, but not limited to, a separate LCD or LED monitor.
As an extension of fhe primary .display apparatus 20, at least one of the first interface
120 and second interface 140 of the adjunctvvisual interface, the LCD touchpad and
the set of display-enabled keys respectively, of the display-enabled user input
~apparatus 100 may include displaying content similar to and/or related to the content
that is already displayed on the pr‘imary display apparatus 20, depending on the =

triggering of a specific event.

For example, a user may be in a mode event within a game application, of which that
mode event involves a user avatar to navigate within a determined region of the visual.
environment. When in that mode event, the primary display apparatus 20 may display
the current surrounding environment; such as the trees that are nearest to the user

avatar in a forest that the user avatar is currently navigating within, while the LCD
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touchpad of the display-enabled user input apparatus 100 is triggered to display a
larger visual geographical environment which encompasses a region that ié larger in
wvirtual geographical area than the forest. The display-enabled keys will display
graphics, each key corresponding to a control to trigger each of various events relating
- to at least one of the action set events, mode events or application events which
correspond to the current mode event. Conversely, in another example, the primary
display apparatus 20 may display the larger virtual geographical area surrounding and
including thé forest, and the LCD touchpad may display only é more detailed sub-
region of the virtual geographiéal area displayed on the primary display apparatus 20,
such as the nearest trees surrounding the avatar in a forest. The display-enabled keys
‘wxll display graphlcs each key corresponding to a control to trigger each of various
events relating to at least one of the action set events, mode events or appllcatlon
events which correspond to the current mode event. Further to a new event that is
‘triggered via user input in the computing system 40, the adjunct visual interface
content in at least one of the first interface 120 and second interface 140 will be
updated td correspond to the new event, such as an updated virtual geographical
environment relating to a new and/or different region than the prewous one(s), and

updated dxsplay of controls corresponding to the new event.

Another émbodimeAnt of a function of the display-enébled user input apparatus 100 is
to provide control over auxiliary or background applications running on the
computing system 40, other than the main application that the user is using at a point
in time. Examples of such auxiliary or background applications include, but are not
limited to, a media player, a VoIP (voice over internet protocol) application, an instant
messaging application, a video chat/conferencing application, an email application
and an internet browser. An exemplary use of such a control using the display-enabled
user input apparatus 100 is the display of controls for a media player which is running
in the background while in the midst of a game application that is the main
application. Another exemplary use of such a control using the display-enabled user
input apparatus 100 is the display of controls for a simultaneous live video chat
application embedded within, or external to the main application, such as a game
application, within a computing system 40, through at least one of the - 120 and

second interface 140 of the adjunct visual interface.
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Another embodiment of a function of the display-enabled user input apparatus 100 is
to at least one of control the display of, and function as a display for at least one
- bypass secondary apparatus through at least one of the first interface 120 and second
interface 140 of the adjunct visual interface. The bypass secondary apparatus is
defined as a secondary external device that is connected directly to a displéy-enabled :
user iﬁptlt apparatus 100 such as a keyboard which is display-enabled, and bypass the
processing by the computing system 40 that the display-enabled user input apparatus
is connected to. The user may control the at least one bypass secondary apparatus
thrdugh the display-enabled user input apparatus 100 using input comprising
interactiéns made up of gestures madé on the LCD-based touchpad of the first
interface 120 and/or keilstrokes trom at least one of the standard QWERTY keys set
and the _dis'play-enabied keys of the second interface 140. The user may alsd use the
LCD}-ba.sed touchpad of the first interface 120 as a display for at least one of the
digital content and controls corresponding to the at least one bypass secondary
apparatus. Exemplary uses of the display-enabled user input apparatus 100 for‘
controlling of a bypass secondary apparatus include, but are not limited to, the.
brdwsing and displaying of videos or photographs stored in a media player device,. |
the browsing and ‘playin’g of songs froiﬁ a media player device, disb]aying of
information corresponding to at least one media file from a media player device, the
controlling of audio functions, such as but are not limited to, pre-set audidequalizer.
modes, audio volume, treble and baés levels of at least one set of audio speakers and
the simultaneous at least} oné of download énd upload of content from a storage device.
Further to a new event that is triggered via user input comprising interactions made up
of gestures made on the LCD-based touchpad of the first interface 120 and/or
keystrokes from at least one of the standard QWERTY keys set and the display-
enabled keys of the second ‘interface 140, or the detection of a connection of an
additional apparatus to the computing system 40 or to the display-enabled user input
apparatus, the adjunct visual interface content in at least one of the first interface 120
and second interface 140 will be updated to correspond to the new event, such as an
updated display of controls corresponding to the new event. Examples of the bypass
secondary apparatus include a media player dévice, a digital camera, a mobile phone,
a set of audio speakers or headphones. Other examples also include any apparatuses

which are compatible in connecting directly to one or more connection ports that the
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v display-enabled user input apparatus 100 might have; such as but are not limited to, a
USB port, an audio jack socket, serial port, parallel port, PS/2 port, a VGA port, S-
video port, HDMI port, a games port, a e-Sata port, a display port, PCMCIA/cardbus

ports, firewire ports, Ethernet port, modem port and digital video interfaces.

~ Another emboaiment of the display-enabled user input apparatus 100 is to function as
a toggle control between a set of pre-programmed events, and-the set of pre-
programmed events are triggered‘»\.r;/hen, for example, but are not limited to, a number
- of user input devices are detected to be connected to the computing system 40 and at
_least one application is running on the same computing system 40. This set of pre-
| programmed events then may include a set of various fuhctions, such as, but are not
limited to, cursor control, comrollihg of externally connected devices, controlling of
applications that are being run on the computing system 40 and controlling of at least
one of, the first set of tactile keys 220 comprising the standard QWERTY keys and
the second set of tactile keys 240 comprising the display-enabled keys. Hence,
toggling between the pre-programmed events may comprise, but are not limited to,
toggling bétween a cursor control, action sets within an application mode, application

modes within an application and applications running within a computing system 40.

In the exemplary embodiment of a display-enabled user input apparatué 100 nestled
within a keyboard, there are sets of interactions within the interface that may prdvide
for further functions. These sets include a first set of interactions between the LCD-
based touchpad of the first interface 120 and the set of QWERTY keys 220; and a
second set of interactions between the LCD-based touchpad of the first interface 120
and the set of display-enabled keys 240 6f the second interface 140. The further
functions corresponding to the above-mentioned sets of interactions include, but are -
not limited to, the recording of macros and gestures in relation to specific events that
can be triggéred. Examples of events include action set events with‘in a mode of an
application, or mode events within an application. Exemplary embodiments of such
an application include, but are not limited to, First-Person Shooter (FPS) games and

massively multiplayer online (MMO) games.

In addition, the second set of interactions between the LCD-based touchpad of the
first interface 120 and the set of display-enabled keys of the second interface 140 may
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also provide for other functions. The second set of interactions between the LCD-
based touchpad of the first interface 120 and the set of display-enabled keys of the
second interface 140 may further include the control of the functions of each
individual key in the set of display-enabled keys and the corresponding display within.
the display element or structure, such as an LCD and/or OLED screen of each
individual display-enabled key, upon the triggering of a cofrésponding event.
Exemplary embodiments of the corresponding event include an action set within a
game mode; and a game mode within an applicaﬁon, the application being for
example, a FPS or MMO game, and the cdrresponding event can be toggled to and
from other action sets or game modes within the same application by means of user
inputs through at least one of the.f‘ir'st and second sets of interactions. Once the
cdrre_spondihg event for a specific action set or game mode is triggered, the functions

~ of the display-enabled keys are activated in relation to the correspdhding specific

action set or game mode.

Depending upon (a) embodiment, configuration, or impleméntation details; (b)
current primary. visual interface content; (¢) a current application program execution
context, status; or staté; and/or (d) user input, particular adjunct visual interface
content can bé simultaneously presented or displayed by portions of both the primary
display apparatus 20 and the first interface 120 and second interface 140 of the
adjunct visual interface of a display-enabled user‘input apparatus 100. That is, at least
a particular portion or a subset of adjunct visual interface content that is presented or
displayed by a set of display-enabled user input apparatuses 100 can be
simultaneously displayed by the primary display apparatus 20. Additionally or
alternatively, particular adjunct visual interface content can be exclusively presented
or diéplayed by portions of a display-enabled user input appératus ‘100 at one or more
times rather than the primary display apparatus 20, thereby increasing or maximizing
an amount of application related visual information that can be efficiently conveyed to
the user, increasing or extending a number of user selectable application program
functions or operations that can be visually presented to the user, and/or erihahcing

the effectiveness of user interaction with an application program.

Additionally, the presentation of particular adjunct visual interface content by

portions of a display-enabled user input apparatus 100 rather than the primary display
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apparatus 20 can increase or maximize an extent to which the primary display '
-apparatus 20 can present or output primary visual interface content , and/or reduce or
minimize viSual clutter that unnecessarily or undesirably detracfs from, interferes with,
or limits the presentation of primary visual ‘interface content to the user. The
designation of particular types of adjunct visual interface content as presentable by
one or more display-enabled user input apparatusés 100 and/or the primary- display
apparatus 20 can occur in a predetermined or a selectable or programmable manner,

- for instance, by way of a configuration interface as further described in detail below.

In some embodiments, in association with or following user selection, specification,
assignment, or the m,app‘ing of particular adjunct visual interface content to poi'tions
of one or more display-enabled user input apparatuses 100 rather than the primary
display apparatus 20, an application program can autom'atically adjust or modify a
disp;layable'or displayed extent, size, amount, or area of primary visual interface
content . For instance, based updn an extent to which portions of the primary display
apparatus 20 are excluded from presenting particular adjunct visual interface content, |
an application program can expahd a set of visual or virtual boundaries corresponding
to the primary visual interface content, and/or resize primary visual intefface content
relative to a region, area, or surface of the primafy display apparatus 20. Resizing
primary visual interface content can result in the display of an increased amount of
primary visual interface content, and/or the display of primary visual interface content

having an enhanced level of detail or visual granularity.

In multiple embodiments. in accordance with the present disclosure, user interaction
with or selection of one or more types of adjunct visual interface content presented by
at least one of the first interface 120 and second interface 140 of the adjﬁnct visual
interface of the display-enabled user input apparatus 100 (e.g., as a result df user
selection of one or more display-enabled keys or buttons in the second interface 140
and/or portions of a touch screen in the first interfaée 120), either alone or in
association or combination with user selection of primary and/or adjunct visual
interface content, presented by the primary display apparatus 20 (e.g., as a result of
user selection of primary display épparatUs v.isual interface content, using a pointing
device) can result in enhanced economy of user motion compared to user

manipulation of conventional input devices (e.g., a conventional computer mouse),
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simplified or more convenient user selection of particular adjunct visual interface
content of interest, and/or enhanced efficiency user interaction with a set of local

and/or remote application programs.

For example, a user can rapidly and efficiently select a given graphical action key in
relation to the main application which is being run, such as a FPS or MMO game, that
s presented or displayed by the display-enabled user input apparatus 100 by directly
manipulating, pressing; or touching a particular bdisplay—enabled key or button that
displays the graphical action key of interest, rather than manipulating a conventional
computer mouse to (a) move a pointer or cursor displayed by the primary display
apparatus 20; (b) align the pointer or cursor over the graphical action key of interest;
and (c) select the graphical action key of interest using a mouse button. In addition,
user selection of adjunct visual interface content presented by the display-enabled
user input apparatus 100 can result in fewer user input errors resulting from imprecise
or incorrect user positioning of a pointer or cursor displayed by the primbar‘y display
apparatus 20, and thus fewer undesirable or unintentional application program events
~or errors, particularly when rapid or very rapid user interaction with an application

program (e.g., a computer game) is desired or required.

During the execution of a particular appliéatiqn program within a plurality of .
application programs for which adjurﬂct visual interface content can be generated or
rétrieved and presented by a set of display-enabled user input devices 100, adjunct
visual interface content can be vpresented or displayed at one or more times in a
- manner that is specifically or uniquely tailored or adapted to the particular application
program under consideration, and whichk is further dynamically adapted during the
execution of this application program based upon execution context, status, or state;
primary visual interface content ; adjunct visual interface content; and/or user input.
Embodiments of the present disclosure can therefore eliminate a need for prior types
of application program specific input‘devices (e.g., game specific keyboards, whi_ch
are non-adaptable or non-reconfigurable or minimally-reconfigurable with respect.to
. different application programé) that attempt to enhance the number or types functions

or information presented for user selection.
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In the foregoing maﬁner, various embodiments of the disclosure are described for
addressing at least one of the foregoing disadvantages. Such 'emb_odimenté are
intended to be encompassed by the following claims, and are not to be limited to
specific forms or arrangéments of parts so described and it will be apparent to one
skilled in the art in view of this disclosure that numerous changes and/or modification

can be made, which are also intended to be encompassed by the following claims.

23



WO 2013/130014 PCT/SG2013/000067

Claims

[. An automated method for presenting visual interface content comprising adjunct
visual inférface content during application‘program execution, the adjunct visual
interface content providing visual information associated with application
program execution, the method comprising;: ,

displaying the adjunct visual interface content using a first interface;
displaying the adjunct visual interface content using a second interface;
displaying updated adjunct visual interface content on the at least one of the
first interface and sécond interface based on actuation of the first interface and

second interface.

2. The method of claim 1, wherein the first interface and second interface are

" contained withih a display-enabfed input apparatus.

3. The method of claim 2, wherein the first interface comprises at least a Liquid

Crystal Display(LCD)-based touchpad. |

4. The method of claim 3, wherein the LCD-based touchpad comprises at least a
display element, a corresponding display controller, a touch sensor and a

corresponding touch controller.

5. The method of claim 2; wherein the second interface comprises of at least one

'

display-enabled tactile key.

6. The method of claim 5, wherein the display-enabled tactile key comprises at least a
tactile key, a display element, a corresponding display controller and a Complex

Programmable Logic Device (CPLD) corresponding to the tactile key.

7. The method of claim I, wherein displaying the updated adjunct visual interface
content occurs (a) atltomatically as a result of an occurrence of at least one
appliéation event within a set of application events during application program
execution; and (b) in response to user input directed to interacting with the at least

one application program during application program execution.
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8. . The method of claimr 2, further. comprisi.ng selectively establishing mappings
among portions within the display-enabled user input apparatus, the adjunct visual
interface contenf and the updated adjunct visual interface content in response to
user input. : ‘

9. The method of claim 4, wherein the user input at leést one of selectively defines
and selectively modifies a display ‘location of at least a subset of at least one of the
adjunct visual interface content and the updated adjunct visual interface content

upon the display-enabled user input apparatus.

10. The method of claim 2, further comprising displaying at least the adjunct visual
interface contént using a primary display apparatus simultaneous with the display
of the adjunct visual interface content using the display-enabled user-input

apparatus.

11. The method of claim 6. wherein the subset of the adjunct visual interface content

is selectively defined based upbn user input.

12. The method of claim 2, further comprising recéiving user input corresponding to
an amount of adjunct visual interface content to be displayed by the display-

-enabled user input apparatus.

13. The method of claim 12, wherein receiving user input corresponding to an amount
of adjunct visual interface content to be displayed by the display-enabled user
input apparatus comprises receiving user inbut that indicates an amount of adjunct
visual interface content to be excluded from display by the prirﬁary display’

apparatus.

14. The method of claim 12, wherein displaying the adjunct visual interface content
comprises exclusively displaying the adjunct visual interface content using the
display-enabled user input apparatus rather than the primary display apparatus as a

result of the user input.
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15. The method of claim 12, wherein displaying the adjunct visual interface content
and displaying the updated adjunct visual interface content comprises exclusively
displaying the adjunct Vlsual interface content and the updated adjunct visual
interface content using the dlsplay -enabled user input apparatus rather than the

primary display apparatus as a result of the user input.

16. The method of claim 12, wherein receiving user input corresponding to an amount
of adjunct visual interface content to be displayed by the display—enabled user
input apparatus éomprises receiving user i‘nput that indicates an amount of adjunct
visual interface content that are displayed as content supplementary and/or

' complhﬁentary in addition to the primary visual interface content by the primary

diéplay apparatus.

17. The method of claim 6, wherein the primary visual interface content provides a
portion of a first visual environment, and wherein the adjunct visual interface
content includes at least one of the first remote event notification and first
remotely monitored content, each of the first remote event notification and the
first remotely monitored content corresponding to a second visual environment

that is excluded from the first visual environment.

18. The method of claim 17, wherein adapﬁvely displaying updated visual interface
content comprises displaying at least a portion of the second visual environment
as part of the updated primary visual interface content using the primary display

apparatus.

19. The method of claim 18, wherein adaptively displaying updated visual interface
content further comprises one of interrupting and terminating the display of the

first visual environment.

20. The method of claim 19, wherein adaptively displaying updated visual interface
content input further comprises displaying second adjunct visual interface content
that includes at least one of a second remote event notification that was absent
from the first adjunct visual interface content, second remotely monitored content

that was absent from the first adjunct visual interface content, and a set of user
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selectable application pr((')gram‘functions that was absent from the first adjunct

visual interface content.

- 21. The method of claim 17, wherein each of the first visual environment and the

second visual environment corresponds to an electronic game.

22. The method of claim 17, wherein the first visual environment corresponds to a
first virtual geographical area having a first set of virtual geographic boundaries
and the second visual environment corresponds to a second virtual geographical
area having a second set of virtual geographic boundaries bthat is outside of the

first set of virtual geographic boundaries.

23. The method of claim 17, wherein displaying the adjunct visual interface content
using the display-enabled input apparatus comprises displaying a set of visual
overlays using the display-enabled user input apparatus rather than a primary

display apparatus. .

24. The method of claim 2, wherein display-enabléd input apparatus is a display-

enabled keyboard which includes at least a standard set of QWERTY tactile keys.

25. The method of claim 2, wherein displaying the adjunct visual interface content
using the display-cnab]ed input apparatus during application program execution
further comprises displaying: controls for at least one auxiliary application being

executed within the same computing system.

26. The method of claim 21, wherein the at least one auxiliary application includes a
media player application, a VolP (voice over internet protocol) application, an
instant messaging application, a video chat/conferencing application, an email

application and an internet browser.

27. The method of claim 2, wherein displaying the adjunct visual interface content
using the display-enabled input apparatus during application program execution
further comprises displaying controls for a second set of apparatuses connected

directly to the display-enabled user input apparatus.
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28. The method of claim 23, wherein the second set of apparatuses includes a media
player apparatus, a digital camera, a mobile phone, a set of audio speakers, a set of
audio headphones, and apparatuses which are compatible in connecting directly to

the display-enabled apparatus.

29. The method of claimv2, wherein displaying the adjunct vﬁsual interface content
using the display-enabled input apparatus during application program execution
further comprises displaying at least a toggle control between a set of pre-
programmed events, wherein the set of pre-programmed events are triggered when
at least one user input apparatus is detected to be connected to the computiy%g

system and at least one application is being run on the same computing system.

30. The method of claim 25, wherein the at least one toggle control between a set of
- pre-programmed events include toggling between a cursor control, action sets
within an application mode, application modes within an application and

applications rtxnning within a computing system.

31. The method of claim 24, wherein a first sef of interactions compriée a set of
interactions between the first interface 120 comprising thelbLCD—based touchpad
and the set of QWERTY keys, and a second set of interactions comprise a set of
interactions befween the LCD-based fouchpad of the first interface 120 and the
second interface comprising a »s'et of display-enabled keys, wherein at least one of
the first and second sets of interactions enable an adaptivé displaying of the
adjunc_t visual interfacé content using the display-enabled input apparatus during

application program execution.

' 32. The method of claim 27, wherein the functions of the second set of interactions
further include the controlling of the pre-programmed functions of each individual
key in the set of display-enabled keys and a corresponding display within an LCD
and/or OLED screen of each individual diisplay-enabled key, upon the triggefing

" of at least one corresponding event through the second set of interactions.
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33. The method of claim 32, wherein the corresponding event includes one of an
‘ action set within a game mode or a game mode within an application, wherein the

application is at least one of a FPS and MMO game.

34. The method of claim 33, wherein the corresponding event can be further toggled
to and from other action sets or game modes within the same application by means
of at least one user input through at least one of the first and second sets of

interactions.

35. The method of claim 33, wherein the first and second sets of interactions
correspond to functions comprising the recording of macros and gestures in

relation to specific events that can be triggered.

36. The method of claim 32, wherein the specific events include action set events

within a mode of an application and mode events within an application.

37. The method of claim 36, wherein the application includes a First-Person Shooter

(FPS) game or a massively multiplayer online (MMO) game.

38. A device which functions as a display-enabled user input apparat‘us, the device
‘ cbmprising: |

a first set of display elements of at least one display element and a
corresponding first display controller; | |

a second set of display elements of at least one display element and a
corresponding second display controller;

a first set of tactile keys comprising a set of QWERTY keys;

a second set of display-enabled factile keys, wherein each display-enabled key
comprises a tactile key and a display element belonging to the second set of
display elements;

a touch sensor and a corresponding touch sensor controller; and
a USB controller;

wherein user input through the first set of tactile keys and second set of
display-enabled tactile keys are transmitted to a corresponding Computer

Programmable Logic Device (CPLD).

29



WO 2013/130014 PCT/SG2013/000067

39. The device of clalm 38, wherein the ﬁrst set of display elements comprlses one

display element.

40. The device of claim 39, wherein an LCD-based touchpad comprises the dis.play

element and the display controller, touch sensor and the touch controller.

41. The device of claim 40, wherein the LCD-based touchpad includes one of a

capacitative or resistive touchscreen.
42. The device of claim 40, wherein the LCD-based touchpad includes a trackpad.

43, The device of claim 38, wherein the display element of each dlsplay enabled

tactile l\ey compnses one of an LCD or an OLED.

44, T};e device of claim 38, wherein the set of diéplay—enabled tactile keys comprise
optically transmissive or transparent display windows, which are offset from or

| disposed above a display surface such as anLCD or OLED display screen in'a
manner that enables the transmission of visual sighals from portions of the display

screen through the display window of any given key or button.
45, The device of claim 38, wherein the device is a display-enabled keyboard.
46. The device of claim 38, wherein the device has at least one of a set of USB ports

and a set of audio output ports, wherein the set of USB ports comprise at least one

USB port and the set of audio output ports has at least one audio output port.
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