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COMPUTER PERIPHERAL DISPLAY ARD COMMUNICATION BEVICE
PROVIDING AN ADJUNCT 3D USER INTERFACE

Technical Field

The present disclosure relates generally to a user interface architecture that includes a
primary user interface and an adjunct or secondary user interface. More particularly,
aspects of the present disclosure relate to computing systerns and methods in which a
primary display device provides a primary visual interface for an application
program, and an adpinct communication device provides an adjunct visual interface
configured to commumcate adjunct mnformation associated with the primary visual
mterface. In several embodiments, the adjunct commumnication device gencrates 3D

or quasi-3D images.

Background
Electronic games have become increasingly popular in recent decades. Certain fypes
ot electronic games have demonstrated particularly strong market growth over time,
such as Internet-based massively multiplayer online (MMO) games. MMO games
generally involve interactive online environments or platforms {commonly referred to
as virtual or online “worlds™) that buodreds, or even thousands, of users can access
simuitaneously. MMO games enable gamers to cooperate and/or compete with each
other on a large-scale basis, typically in real time or near real time. One example of a

well-known MMO game is World of Wareraft® (Blizzard Entertainment, Irvine, CA).

A given MMO game participant, player, gamer, or user is typically represented by an
avatar or game character within an interactive online environment. A user navigates
within a virfual environment by 18suing or generating particular types of coramands
corresponding to avatar movement. By moving the avatar within or through the
virtual environment, the user is able to explore the virtaal environment. A user can
interact with other gamers and/or non-player characters (NPCs) by interacting with
corresponding avatars or characters within the virtual environment, for instance,
through cooperating, competing, or fighting. A uvser can also interact with other
gamers  using  predetermined  wmessaging  fonctions, which cause  inter-user

conununications, such as messages, to be displayed on a display screen.
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Game-related graphical information {e.g, scemes within a particular game
environment, and interactions between character avatars in such sgenes), game details
(e.g., avatar and/or NPC status or attributes, or virtual environment maps), and user-
to-user messages are displaved on a user’s display screen during game play. The
increasing complexity and graphical details of many games and the sheer amount of
mformation that can be generated comresponding to user interaction with an
interactive online environment or “world” results in an increasing gquantity of
mformation being displayed on the user’s display screen during game play. In
addition, the increasing nomber of gamers participating in a particular MMO game at
any given time, coupled with the jucreasing nurober of options and/or opportunitics
for interaction between the gamers” avatars and/or NPCs, often resukts in an overload,

or an excess amount, of information being provided to a aser’s display screen.

Display screens can thus become undesirably chittered or confusing, and portions of
a display screen can become visually distracting, as a result of the increasing amount
of game related data or information that can be displayed or provided to the user.
Unfortunately, the size of a typical computer display screen 5 commonly inadequate
for efficiently or effectively accommodating or presenting all of the required or
desired data or information that a user may find useful during game play.
Accordingly, improved systems, devices, methods, and/or techniques are needed for

presenting game-related information to the user,

Three-dimensional (3D) displays or quasi-3D displays are becoming increasingly
popular for cnhancing a user’s garoing experience.  Maltiple types of three-
dimensional displays or holographic displays can be used for displaying game-related
information. However, the application or use of 3D displays has been associated
with several limitations, problems, and/or disadvantages. These mnclude a large
amount of data that is commonly associated with, or required for,
transmitting/receiving 3D images, and a relatively high level of complexity in the
actual implementation of 3D displays, which can adversely impact gaming system

performance and/or cost.

PCT/US2011/032294
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A need exists for modified, and/or improved systems, devices, methods, and/or
techniques  for communicating information to  gamers during game play.
Additionally, a need exists for improved devices and techniques, such as sumplified
or more efficient 3D jnformation display devices and techniques, which can enhance

a user’s gaming expericnces.

Summary

In accordance with an aspect of the disclosure, a process is directed to providing a
user with a visual environment corresponding to an application program by way of a
computing or eclectronic system or device having a processing unit, a memory; a
primnary display device configured to provide a primary visual interface; and an
adjunct communication device configured to provide an adjunct visual interface, the
adjunct communication device separate from the primary display device. Such a
process inchudes detecting an adjunct content event corresponding to adjunct visual
content associated with an aspect of the application program; and seclectively
transferring one of an adjunct content notification and adjunct visual content to the
adjunct communication device in response to an adjunct content event, wherein the
adjunct content event corresponds to one of an application program installation
sequence, an occurrence of an application program event, an indication of user
proficiency in interacting with the application program, a communication session
with a remote system, and a predefined visual sequence that includes one of video
data and apimation data that is automatically selected for presentation to the user

during one of application program installation and application program execution.

The foregoing process can further include retrieving adjunct visual content from at
least one of a cloud computing system, a remote server, a remote database, and a
local media repository; and presenting adjunct visnal content using the adjunct
communication device. In some embodiments, the transter of adjunct visual content
to the adjunct communication device includes performing a direct memory access
{DMA} transter of adjunct visual content from a computing system to a3 display

apparatus of the adjunct communication device.

A process in accordance with an aspect of the disclosure can further include

generating primary visual content on an ongoing basis during application program

PCT/US2011/032294
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execution, the primary visual content corresponding to a current application program
execution state; and outputiing primary visual content to the primary display device.
The primary visual content provides a main source of visual information for user
interaction with the application program. In various embodiments, outputting
primary visual content to the primary display device on an ongoing basis occurs in a
substantially uninterrupted manner during the transfer of adpnet visual content to the

adjunct communication device.

A process in accordance with an aspect of the disclosure can also include presenting
first adjunct visual content using the adjunct commumication device; and avoiding the
presentation of the first adjunct visual content by the prumary display device. Such
presentation of the first adjunct visual content by the adjunct coramunication device
rather than the primary display device can increase an extent to which the primary
display device presents primary visual content by increasing at feast one of an
amount of visual information and an amount of visual detail presented by the primary

display device.

A adjunct content event can correspond to visual content for essentially immediate
presentation or deferred presentation to the user. In various embodiments, adjunct
visual content can include a set of predefined visual sequences, wherein cach
predefined visual sequence within the set of predefined visual sequences corresponds
to a predetermined type of application program outcome corresponding to user

iteraction with the application program.

In accordance with an aspect of the disclosure, a communication session with a
rerote system can correspond to comnmmunication of one of a pre-recorded message
and a request for a hive audio and/or visual chat session. A pre-recorded message can
correspond to one of a message from a remote user associated with the remote
system, an application program upgrade, and an add-on to the application progran.
A process in accordance with an aspect of the present disclosure can also include
receiving a comrounication from a remote system; generating an adjunct
corpmunication notification in respouse 1o the comyuumnication received from the
remote system; and presenting adjunct visual content using the adjunct

communication device while the computing system is in an onlinge mode in which
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network communication can occur, or an offline mode in which network
communication does not occur. Generating an adjunct communication notification
can inchide changing a display state of a graphical element displayed by one of the
priroary display device and a display-cnabled user input apparatus that s separate

from the adjunct commumication device.

An adjunct commmurnication device can include an tllumunation apparatus, and a
process according to an aspect of the disclosure can include changing an illumination
state of the illumination apparatus in a manner that corresponds to an adjunct content
event, such as by selectively generating optical signals in a manner that provides an
indication of one of an occurrence of a predetermined application program event and

g level of user proficiency in interacting with the application progran,

An adjunct communication device can also include a set of adjunct input devices.
For instance, a set of adjunct input devices can include a set of sensors configured to
detect at feast one of user proximity, user presence, user motion, and user gestures in
a spatial region proximate to the adiunct communication device. An adjunct content
event can correspond to a signal generated by an adjunct input device within the set

ot adjunct input devices.

{n some embodiments, an apphication program includes an electronic garoe, for
instance, a single player or interactive electronic game corresponding to at lcast one
of a strategy game, 8 tactical game, an adventure game, a visual novel, an interactive
movie, an action-adventure game, a role playing game, a navigation game, a combat
game, a first person game, a third person game, a vehicular game, an educational
game, a fraining game, a simulation game, a maze game, a puzzle game, a trivia
game, a board game, a card game, a gambling game, a music game, a dance game, 4
sports game, an exercise game, and a party game. In certain embodiments, the

application program corresponds to an MMO game.

A process in accordance with an aspect of the disclosure can inchude determining
whether a first predetermined type of application prograrn outcome within a set of
predetermined types of application program outcomes has occurred during

application program execution; and transferring a first predefined visual sequence
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within the set of predefined visual sequences to the adjuoct communication device in
response to occurrence of the first predetermined type of application program
outcome. For instance, the first predetermined type of application program outcorse
can correspond to an electronic game event, outcome, condition, scenario, or
situation, which can correspond to one of a user transition {0 a next game level, user
interaction with a non-player character, user interaction with 3 remote user, or

another type of electronic game cvent,

A process in accordance with an aspect of the disclosure can also include generating
an adjunct communication device configuration interface that includes a set of
graphical controls responsive to user fuput for selectively defining types of visual
information as adjunct visual content to be transferred to the adjunct communication
device. Such a process can further inchide determining at least one of an amount of
visual information and an amount of visual detail within primary visual content
presented to the user based upon user input directed to the adjunct communication

device configuration interface.

A process in accordance with an aspect of the present disclosure can include avoiding
the transter of adiunct visual content to the adjunct communication device in the
absence of an initialization process by which the computing system recognizes the
adjunct communication device, and can further jnchude outputting adjunct visual
content to the primary display device rather than transforring adjunct visual content

to the adjunct communication device in the absence of such an initialization process.

In response 1o an initial detection of a coupling that enables signal comununication
between the processing unit and the adjunct coramunication device, a process in
accordance with an aspect of the disclosure can inchude performing a set of adjunct
communication device initalization operations  that includes automatically
transterring adjunct communication device firmware from the memory to the adjunct
communication device. In several embodiments, adjunct communication
initialization operations can occur in association with a peripheral  device

erumneration process.
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In accordance with an aspect of the present disclosure, g system is configured for
providing a user with a visual environment corresponding to an application program,
the visual environment including a primary visual interface and an adjunct visual
imterface, the primary visual interface providing a main source of visual informoation
for user interaction with the application program. The system includes a processing
unit; a primary display device coupled to the processing unit; an adpmet
comynunication device separate from the primary display device and couplable to the
processing unit, the adjunct communication device inchuding a display apparatus
configured to cutput images baving at least two dimensional characteristics; and a set
of memories coupled to the processing unit, the set of memories storing program
mstructions inclading a portion of an application program configured to manage the
generation of primary visual content and the transfer of the primary visual content to
the primary display device in association with application program execution; and an
adjunct comununication mpanager configured to manage adjunct communication
operations such as those described herein, inchuding determining whether an adjunct
content event has occurred; and selectively transferring one from the group of an
adjunct content notification and adjunct visual content to the adjunct communication
device in response to the occurrence of an adjunct content cvent, wherein the adjunct
content event corresponds to one of an application program installation sequence, an
occurrence of an application program event, an indication of a level of user
proficiency in interacting with the application program, 4 communication session
with a remote system, and a predefined visnal sequence that includes one of video
data and animation data that is automatically selected for presentation to the user
during one of application program installation and application program execution.
The systern can further include at least one of a local adjunct information source and
g remote adjunct information source from which adjunct visual content can be

acquired or retrieved.

In various embodiments, an adjunct communication device 18 configured to output
images having one of quasi-3D and 3D characteristics; and a primary display device
can be configured to output images having one of 2D, quasi-3D, and 3D

characteristics.

~-}
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A visual environment in accordance with an aspect of the disclosure includes a set of
user selectable graphical elements configured to control aspects of adjunct
communication device operation in response to user input, and wherein at least one
of the application program and the adjunct communication manager is configured to
manage the visual presentation of the set of user selectable graphical elements. The
set of memories can farther store program instructions corresponding to an adjunct
comynunication device configuration module for generating a configuration interface
by which particular types of visual content can be selectively identified as adjunct
visual content for presentation by the adjunct communication device in response to

gser inpot.

In some embodiments, at least a portion of the application program and the adjunct
conmununication manager are executed by a local computing system.  In other
embodiments, the adjunct conmraunication manager is executed by a local computing
system and at least a portion of the application program is executed by 3 remote
computing system {e.g., an electronic game server, or an electronic gaming cloud)

configured for network cormmmunication with the local computing system.

In several embodiments, the adjunct commumication device includes a Direct
Memory Access {BMA) controlier. The adjunct communication device can exclude
a frame buffer for storing incoming adjunct visual content directed to the adjunct

conymunication devige.

An adjenct communication device can inchade an illumination apparatus configured
to output ithumination signals corresponding to an adjunct content event. For
instance, the ilumination apparatus can be configured to output illumination signals
that provide one of an indication of adjunct visual content available for aser
selection, an occwrrence of a predetermined application program event, and an

indication of a fevel of user proficiency in interacting with the application program,

Apn adpnct communication device can additionally or alternatively include a set of
adjunct input clements configured to detect one of user proximity, user presence, user
motion, and user gestures in a spatial region proximate to the adjunct communication

device,

PCT/US2011/032294
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The system can include a first communication interface {e.g., a first 1JSB interface)
corresponding to the processing unit, and 8 second commmunication interface {e.g., as
a second USB mterface) corresponding to the adjunct coramunication device. The
processing unit and the adjunct communication device can be selectively or

selectably coupled by way of the first and second communication interfaces.

An adjunct communication device in accordance with the present disclosure can be
configured to retrieve adjunct communication device firmware in association with
adjunct communication device initialization operations. Such initialization
operations can be performed in association with a peripheral device euumeration

process (e.g., a USB cnumeration process).

Certain embodiments of a system in accordance with an aspect of the disclosure
include a display-enabled user input apparatus coupled to the processing unit, the
display-enabled user input apparatos separate from the adiunct communication device
and having a set of uvser sclectable mput clements configured to transmit optical
signals corresponding to graphical images. A set of user selectable graphical
elements configured for controlling aspects of adjunct communication device
operation in response to user input can be displayable by at least one of the primary

display device and the display-cnabled user input apparatus.

Brief Description of the Drawings
Embodiments of the disclosure arve described hereinafter with reference to the

following drawings, in which:

FIG. 1A s a block diagram of a wvser interface architecture accovding to an

ernbodiment of the present disclosure.

FIG. 1B 1s a block diagram of a user interface architecture according to another

embodiment of the present disclosure.

PCT/US2011/032294
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FIG. 2A s an illustration of g primary display device and an adjunct communication
device, as well as respective portions of a primary visual interface and an adjonct

vispal interface according to an embodiment of the disclosure.

FIG. 2B is an illustration of a primary display device, an adjunct communication
device, and a display-enabled user input apparatus, as well as respective portions of a
primary visual interface, an adjunct visual inderface, and an input device visual

interface according to an embodiment of the disclosure.

FIG. 3 s a block diagram of a compuating system or computing device according to

an erpbodiment of the disclosure.

FIG. 44 1s a schematic iltastration of portions of an adjunct communication device

according to an embodiment of the disclosure.

FIG. 4B is a block diagram of an adjunct communication device according to an

ermnbodiment of the disclosure.

FIG. 4C is a block diagram of an adjunct comiunication device according to another

embodiment of the disclosure.

FIG. SA is a schematic iHustration of 8 representative adjunct commmunication device

configuration interface according to an embodiment of the disclosure.

FIG. 5B is a schematic dlustration of a representative target application event
occurrence and/or events per minute (EPM) configuration interface according to an

embodiment of the disclosure.

FIG. 6 is a flow diagram of an adjunct information presentation process according to

an embodiment of the disclosure.

Betailed Description
In general, 2 user interface can cncompass hardware, software {(c.g., program

instructions corresponding to one or more of firmware, a device driver, an operating

10
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system, and an application programy), generated visual constructs (e.g., icons,
graphical widgets, visual environments or scenes, and/or character avatars),
generated effects {e.g., lighting eftects or scunds), and/or communicated 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 sysiems or devices.

Various embodiments of the present disclosure are directed to a user interface
architecture in which a computing or clectronic system or device is configured to
provide 1} a primary user interface that enables user interaction with one or more
application programs and/or other users; and 2} an adjunct, suppleroental,
counterpart, or secondary user interface that complements, enhances, or further
facilitates user interaction with the primary user interface, the application program(s),
and/or other users. {n general, an adjunct user juterface is configured to present
particular types of adjunct information to the user. Adjunct information can include
one or more of adjunct visual content, signals, or data; adjunct audio content, signals,
or data; and adpinct content potifications or alerts that provide an indication to the
user that adjunct content s available or sclectable for presentation. Embodiments of
the present disclosure are additionally directed to structural and functional aspects of
particular adjunct user interface devices, and processes for communicating certain

types of information, signals, or data by way of such devices.

The primary user interface includes a primary visual interface, and the adjunct user
interface includes an adjonct visual interface that is separate or distinct from the
priroary visual interface. Thus, erabodirments of the present disclosure provide a user
with 3 visual environment that includes a primary visual interface and an adjpunct
visual interface. In multiple embodiments, the primary visual interface is configured
to provide, present, or output privnary visual information, coutent, or data that is
dynamically or progressively updated {c.g., in 3 real time, near-real time, quasi-real
time, synchronous, or generally synchronous manner) in accordance with the current
execution state or context of a set of local and/or remote application programs. For
instance, application program execution state can ovolve in respouse to local and/or
remote user interaction with {(e.g., user input directed t0) a set of corresponding local

and/or remote application programs. Primary visual information provided by the

i1
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primary visual interface can visually indicate or correspond to 3 current application
program execution context and a current state or status of one or more users at any

given time,

The adjunct visual interface is configured to selectively provide or present particular
types of adjunct visual information, content, or data that can be associated with,
related to, or supportive of application prograrn subject maticr or application program
execution. For instance, adjunct visual information can inchude data that remains
persistent or which can be selectively retrieved, generated, presented, interrupted or
recalled while the primary visual interface i3 progressively updated during
application program execufion. In some embodiments, adjunct visual nformoation
includes data that can be presented before or after application program execution,
sach as during an application program installation sequence. Depending opon
embodiment details, adjunct visual information can correspond to 1) a chronology,
narrative, or sequence of ovents associated with an application program; 2) one or
more visual or graphical clements, objects, symbols, emblems, constructs, or entity or
object representations {e.g., game characters or objects) associated with an
application progranmy; 3) information or data received from other users; and/or 4) other
information.  The adjunct visual interface can cnhance or facilitate a wuser’s
interaction with the primary visual interface, an application program, and/or other
users, thereby enhancing a user’s visual experience(s) during application program
execution. In several embodiments, the adjunct visual interface includes 3 3D or

quasi-3D interface.

For purpose of brevity and to aid understanding, multiple embodiments of the present
disclosure are directed 10 2 cornputer or electronic gaming user interface architecture.
In such embodiments, an application program includes program  instructions
corresponding to a computer or electronic game {e.g., a single player or stand-alone
computer game, or a multi-player computer game, for instance, an interactive online
game, which in some embodiments can be an MMO game that can involve dozens,
hundreds, or even thousands of users, players, or participants),  Additionally or
alternatively, an application progrars can include program instructions corresponding
10 USCer-t0-User Mmessaging or comnunication; user interaction with a virtual world or

virtual community; user education / training; or other applications. The embodiments

12
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provided by the present disclosure are not precluded from applications in which
particular fundamental structaral and/or operational principles described herein are

desired.

Representative embodiments of the disclosure for addressing one or more of the
foregoing problems associated with conventional user interfaces are described
hereatier with reference to FIGs., 1A t0 6. In the description that follows, like or
analogous reference numerals indicate like or analogous clements, Additionally, the
recitation of a given reference mumeral shown in a particular FIG. can indicate the
stmuitaneous consideration of another FIG. in which such reference numeral is also

shown,

In the present disclosure, the term set 1s defined as a non-empty finite organization of
clements that mathematically exhibits a cardinality of at least 1 (i.c., a sct as defined
herein can correspond to a singlet or single clement set, or a nmultiple element set), in
accordance with known mathematical definitions (for instance, in a manner
corresponding to that described in 4w Infroduction to Mathematical Reasoning:
Numbers, Sets, and Functions, “Chapter 11 Properties of Finite Sets” (e.g., as
indicated on p. 140), by Peter J. Eecles, Cambridge University Press (19983 In
general, an element of a set can include or be a system, an apparatus, a device, a
structure, an object, a signal, a function or functional process, or a value depending

upon the type of set under consideration.

Architectural Overview

FIG. 1A is a block diagrarmn of & user interface architecture 10 according to an
embodiment of the present disclosure.  [n an embodiment, the user interface
architecture 10 includes at teast one computing or electronic system or device {(e.g., a
desktop computer, a laptop computer, a cloud computing device, a game console, ora
mobile computing, gaming, or commmunication device} 100 configured to provide a
user with a primary user interface as well as an adjunct user interface by way of 1)
program instructions that are executable by way of a local and/or remote processing
systern 102; and 2) a number of peripheral devices configured to receive input from
and/or provide output to one or more individuals. Such peripheral devices include a

primary display device 150 configured to provide a primary visual interface 400, and

13
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an adjunct conmrnunication device 300 configured to provide at least an adjunct visual

interface 450, as further described below.

In some embodiments, the peripheral devices can further include one or more of a
computer mouse 170; a keyboard 172; a game control device 175 such as a joystick,
a game pad, or other type of controller {e.g., 8 presence, motion, position, orientation,
or gesture sensing controller); a video camera 175; & mucrophone 176; and a set of
speakers 178, Couplings between the computing system 100 and particular
peripheral devices can be wireless or wire-based, in a manner understood by one of
ordinary skill in the art. In certain ersbodiments, the adjunct communication device
300 mcludes a camera 375, The adjunct communication device 300 can also include
g microphone, which can be built into or integrated with the camera 375, Depending
upon embodiment details, a computing system or computing device 100 of a user
mterface architecture 10 according to an embodiment of the present disclosure can be
a stand-alone system or device, or a networked system or device that is coupled to at
least one comimunication medium 20 such as a Local Arca Network (LAN), a Wide

Area Network (WAN), the Internet, and/or a cloud computing infrastructure,

FIG. 1B is a block diagram of a2 user imterface architecture 10 according to another
embodiment of the present disclosure.  In an embodiment, the user interface
architecture 10 includes at least one computing or electronic system or device 100
that is coupled to an application cxecution cloud 40 corresponding to a cloud
computing infrastructure 20. The computer or electronic system or device 100
inclades a primary display device 150 configured to provide a primary visual
interface 400, and an adjuvct communication device 300 configured to provide an
adjunct visual interface 450. A given computing or electronic system or device 100
can inchude, for mstance, 8 tablet computer 104 or cloud gaming device 106 that is
coupled to the primary display device 150 and the adjunct communication device
300, and which is configured for communication with the application execution cloud
40. Depending upon embodiment details, an embodiment involving a cloud gaming
device 106 can include a game controller 108, Additionally, a given computing or

electronic system or device 100 can include a set of speakers or headphones 178,

Aspects of Representative Primary and Adjunct User Interfaces and Devices
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FIG. 2A is an illustration of a primary display deovice 1530 and an adjunct
communication device 300 according to an embodiment of the disclosure. The
primary display device 150 can be, for stance, a 2D or 3D display device (i.e, a
device that can present visual information in two or more spatial dimensions, such as
images having at least two dimensional characteristics) configured to present, output,
display, or generate video, graphical, and textual information, signals, or data. Ina
representative implementation, the primary display device 150 can be a computer or
televicion display device (e.g., a computer monitor, flat screen television, or another

type of visual information presentation device).

The adjunct coromunication device 300 includes an adjunct display apparatus 350
configured to present, output, display, or generate video, graphical, and textual
information, signals, or data. Ag further detailed below, in several emnbodiments the
adjunct display apparatus 350 is configured to produce 3D or quasi-3D images. The
adjunct communication device 300 can also inchude or be associated with an
ilfumination apparatus 310 configured to output iHumination signals corresponding to
a user performance level and/or application program notifications, conditions, or
events as further described below,  Additionally, the adjunct communication device
300 can mnclude a set of speakers 320 configured to cutput audio signals, and/or a set
of sensors, sensing devices, or sensing clements such as one or more proximity,
presence, mation, and/or user tracking or monitoring sensors 330 that can detect user
presence, movement, and/or gestures proximate to the adjunct coramunication device
300, Finally, the adjunct commumication device 300 inchudes at least one user
interface coupling or port 340 (e.g. a USE port and/or another type of
coromunication interface) that enables cormmmunication {e.g., signal or data transfer or
exchange) with elements of the computing system 100, In severa! embodiments, the
adjunct communication device 300 forms portions of or 15 a computer peripheral
device that can be selectively coupled to at least one main or host system, deviee, or
processor 102 by way of such user interface coupling(s). Fach element of the adjunct
communication device 300 can be carried by or coupled to portions of a common

base or support structure 302,

FIG. 2A additionally illustrates portions of a representative primary visual interface

400 generated by the primary display device 150 and a representative adpunct visual

PCT/US2011/032294



WO 2012/141693

i0

15

30

interface 450 gencrated by the adjunct communication device 300 in accordance with
an embodiment of the disclosure. In FIG. 2A, the primary visual interface 400 and
the adjunct visual interface 450 are ecach configured to present visual information

relating to representative aspects of a computer game,

In accordance with multiple embodiments of the disclosure, a primary visual
mterface 400 and/or a adjunct visual interface 450 can be configured to respectively
present primary and adjunct visual content corresponding to essentially any type of
computer or electronic game or game environment, for instance, a game or game
environment corresponding to or categorized 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, a navigation game, a combat game, a first
person {e.g., first person shooter) game, a third person (e.g., third person shooter)
game, a vehicular (e.g., racing) game, an cducational game, a trajping game, a
simulation {¢.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., checkers, chess, or mahjong), a card game, a gambling game, 8 music game, a
dance game, a sports game, an SXercise game, a party game, and/or another type of

game.

Embodiments of the disclosure can be configured to provide a user interface
architecture 10 corresponding to cssentially type of single-player or multi-player
computer or electronic game. For purpose of brevity and clarity, portions of the
description herein are directed to embodiments of a user imterface architecture 10
configured to provide a primary visual interface and an adjunct visual interface
corresponding to an interactive multi-player game, such as an MMO game. An
MMO game can be, for instance, an MMO Role Playing Game (MMORPG), an
MMO Real Time Strategy (MMORTS) game, an MMO First Person Shooter
{(MMOFPS) game, an MMO Social Game (MMOSG), an MMO Sports Game
{(MMOSG), or other type of MMO game.  Notwithstanding the foregoing,
ermbodiments of the disclosure can be configured to provide a primary visual
mterface and an adjunct visual interface comesponding to cssentially any type of

single-player or muiti-player computer or electronic game.
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The primary visual interface 400 provides the main viewable interface by which
game play occurs, that is, by which real time, near-real time, synchronous, essentially
or approximately synchronous, or progressive user interaction with the game and user
responsive advancerment of gare play occurs.  {n other words, the prireary visual
interface 400 provides the main source of visual information or content by which the
effects of local and/or remote game player input upon game program execution are
conveyed to the user. The primary visual interface 400 thus provides or presents
visual information, signals, or data {c.g., video, image based, graphical, symbolic,
and/or textual content) that serves as the user’s primary source of visual subject
matter that facilitates or enables the user’s game play. Primary vispal content can
include video clips, iroages, and/or graphical animations, renderings, ot scencs
corresponding to a narrative (e.g., associated with a storyboard) and/or a virtual
world or environment {e.g., a virtual landscape); one or more portions of game-
related characters, such as a set of character avatars that can correspond to a user’s
avatar 402a, other game player avatars 404, 406, and/or non-player character (NPC)
avatars; character status information (e.g., character strength or energy level); one or
more objects 410 in the virtual environment; a nurober of user selectable graphical
game play controls 420 {e.g., buttons, action keys, or action bars) for controlling

aspects of game play; and/or other visual information.

{o some embodiments, the primary visual interface 400 can be configured 1o include
a set of user selectable visual or graphical adjunct comnuwunication device controls
430 {e.g., buttons, pop-up menus, and/or other graphical elements) for configuring
and/or controlling aspects of adjunct communication device operation, such as a first,
a second, and a third graphical adjunct communication device control 430a-c as
further detailed below. The primary display device 150 presents visual information
in a window 152, and updates the window’s contents continuously or progressively
during game play, e.g, in a manner that i3 synchronous or generally synchronous
with input, commands, or actions corresponding to one or more players, as readily

understood by one of ordinary skill in the art.

In various embodiments, the adjunct visual intertace 450 provides or presents adjunct
vigual content that can include video, graphical, and/or textual information, signals,

or data that relates or corresponds to aspects of a game, and which serves as adjunct,

[R.
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complementary, counterpart, or corollary visual content or subject matter to the
primary visual content or subject matter. In general, primary visual content is
ppdated on a more frequent and/or more continuous basis than adjunct visual content
across a tune period in which the user interacts with the application program, such as
across a game session during which the user actively engages in game play. For
instance, in typical situations, an overall number of primary visual interface updates
or refresh cycles or operations exceeds an overall number of adjunct visual interface
updates or refresh cycles or operations with respect to the overall duration of game

play.

In accordance with embodiments of the disclosure, the combination of an adjunct
visual interface 4350 provided by an adjunct communication device 300 and the
primary vispal interface 400 provided by a primary display device 150 can
synergistically faciitate or enbance game play and/or the user’s game related
experience(s). Additionally, such a combination can aid efficient utilization of the
primary visual interface 400. More specifically, the presentation of primary visual
content or subject matter by way of the primary display device 150 and the
predetermined, selective, programmable, or selectable presentation of adjunct visual
content or subject matter by way of the adjunct communication device 300 can
increase or maximize an extent to which the primary visual mterface 400 remains
available for presenting inforrpation that enables dynamic, synchronous, or generally
synchronous yser interaction with the garme.

game related

fet)

The presentation of particular types of adjunct visual content {e.g.,
mnformation, signals, or data) by the adjuoct visual jnterface 450, such as one or more
types of information that can be presented asynchronously with respect to garae play,
and the exclusion or omission of such information, signals, or data from the primary
visual interface 400 can increase or maximize an amount of active game area that the
primary visual interface 400 displays or can display, for instance, by increasing a
primary display device viewing area or viewing volume within which primary visual
content can be presented to the vser. Thus, the presentation of particalar types of
adjunct visual content by the adjunct visnal mterface 450 rather than the primary
visual interface 400 can increase an extent to which the primary visual interface 400

conveys or is available to convey visual content (e.g., primary visual content) to the

1¥

PCT/US2011/032294



WO 2012/141693

i0

15

30

user. By presenting  particular  adjunct visual content using the adjunct
communication device 300 and avoiding the presentation such adjunct visual content
psing the primary display device 150, an amount of visual information and/or an
arpount or level of visual detail conveyed to the user by the priraary visual interface

400 can be increased or maximized.

Certain erobodimuents in accordance with the present disclosure can include one or
more user input devices such as a keyhoard, keypad, mouse, joystick, or game
controller that incorporates or carries a set of user input elements such as keys or
buttons, as well as display clements such as LCD or LED {(e.g., organic LED
(OLED)) clements corresponding to or carried by such user joput elements. Such a
user input device can cooperatively, selectably, or programmably provide particular
visual content in association with the presentation of visual content by the primary
display device 150 and/or the adjunct display apparatus 300, as further described in

detail hereafier.

FIG. 2B is an iHustration of a primary display device 150, an adjunct communication
apparatus 300, and a display-enabled user input apparatus 180 that torm portions of a
user interface architecture 10 according to an embodiment of the disclosure. In an
embodiment, a display-enabled user input apparatus 180 includes a user input device
such as a keyboard or keypad having a number of keys or buttons 122, at least some
of which are configured to transmit or output optical signals on a selectable,
programmable, dynamic, variable, or modifiable basis. Such optical signals can
correspond to or include images, graphics, icons, symbols, and/or text. The display-
enabled user input apparatus 180 can additionally jnchide one or more other types of
display device or clements 184, such as an LCD or LED display {(e.g., an OLED

display}, which can be touch sensitive,

In a representative implementation, a display-enabled user input apparatus 180 can
correspond to, include, or be based upon one or more types of devices described in
Patent Cooperation Treaty (PCT) Application entitled “Optically Transmissive Key
Assemblies for Display-Capable Keyboards, Keypads, or Other User Input Devices,”
filed on 4 January, 2011 (Attorney Docket No. RAZ-PO34WO), and/or PCT
Application entitled “Systems and Methods for Managing, Selecting, and Updating

&
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Visual Interface Content Using Display-Enabled Keyboards, Keypads, and/or Other
User Input Devices,” filed on 4 January, 2011, each of which is incorporated herein
by reference in its entirety. Additionally or alternatively, in a representative
iraplementation, a display-coabled user input apparatus 180 can correspond to,
include, or be based upon an Optimus Maximus, Optimus Popularis, Optimus Tactus,
Optimus Mini Three, or Optimus Aux keyboard, developed by the Art.Lebedev

Studio, Moscow, Russia (www.artiebedev.com).

Portions of the display-enabled user input apparatus 180 can selectively provide an
input device visual interface 440 that provides aser selectable visnal content, which
can include visual content that is based upon, representative of, or corresponds to
particular primary visual interface content. For iostance, in a representative
embodiment, an input device visual interface 440 can present, display, or output a set
of visual or graphical adjunct communication device controls 432, which can inclade
one or more user selectable (a) graphical controls 430a-¢ that are visually identical,
essentially identical, analogous to, or representative of the aforementioned user
selectable graphical adjunct communication device controls 430a-c that are displayed
or displayable by the privoary visual interface 400 at one or more fimes; and/or (b)
graphical controls 430d-1 that are distinct from the graphical adjunct communication
device controls 43(0a-c that are displayed or displayable by the primary visual

mterface 400 at one or more times.

In response to user selection of a particular visual adjunct communication device
control 430a-1t presented by the input device visual interface 440, for instance, as a
result of user selection or depression of 8 key or button 182 that displays an umage,
icon, symbol, and/or text that wvisually indicates or conveys an adjunct
communication device configuration or control operation, 8 set of adjunct
communication device configuration or control operations corresponding to the

selected visual control 430a-f can be initiated or performed.

Depending upon embodiment details, visual content provided by the input device
visual interface 440 can be duplicative or exclusive of particular visual content that s
displayed or displayable by the primary visual interface 400 at one or more times.

For instance, in some embodiments, particular types of primary visual interface
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content such as one or more visual adjunct communication device controls 430a-c
directed to managing aspects of adpunct communication device configuration and/or
operation can be selectively or programmably specified for doplicative display as
visual adjunct communication device controls 430a-¢ by the ioput device visual
interface 440. Additionally or alternatively, certain visual adjmct communication
device controls 430d-f can be displayed exchusively by the mput device visual
interface 440 at onc or more times, in a predetermined, selectable, or programamable

manner.

In various embodiments, the adjunct commanication device 300 can communicate,
present, or output adjunct subject matter, information, signals, or data such as one or
more of the following before, during, in association with, or after g user’s interaction

with a game such as an MMO or other type of game:

a) Audio and/or visual information during game installation, such as portions of
a game narrative or chronology:

b} Pre-recorded messages from other users, a game mamufacturer, or a third
party, which can include one or more of pre-recorded audio and/or visual
messages, image sequences, graphical animations, game ¢lements, objects, or
characters (¢.g., user avatars), and text;

Live or near-live audio and/or visual messages from other users {e.g.,

<
s’

corresponding to 3 “live chat” mode), which can include one or more of live
audio and/or video, game elements, objects, or characters (e.g., user avatars),
and text;

d) Notifications or reminders corresponding to messages (.g., a new or pending
message within an clectronic maiibox associated with the user);

Audio and/or visual information, such as particular animation sequences

o
N’

and/or ithimination signals involving or associated with game elements,
obiects, or characters {(c.g., the user’s character avatar 402a), where such
information can be presented in response to certain types of application
program scenarios, situations, events, conditions, or resolts {e.g., game events
such as a type of game batile; a garae outcome such as attainment of a user

performance level threshold, or a character victory, injury, or death; user
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acquisition of a skill or piece of equipment; or user advancement {0 a next
game level);

Visual representations of a gamse character associated with or of interest to the
user, which can include a depiction or rendering of the game character’s
current outfitting (e.g., gear or armour};

Visual representations of 3 game character’s status and/or statistics;

Visual representations of a garmoe character’s equiproent and/or skills
inventory;

Visual representations of objects, equipment, or supplies available for
acquisition, such as by way of an equipment armoury, supply store, or
auction;

Characters (e.g., character avatars 404, 406) corresponding to other players or
NPCs, and possibly textoal and/or audio information indicating corresponding
attributes, provisions, abilities, skill level, alliance, or status;

Audio and/or visual information associated with opposition groups or
factions, such as faction history, status, logos, or presence;

Notifications of allied or opposition character, entity, or faction presence;

3y Alerts indicating an allied character 15 in danger or requires assistance;

Batile or raid invitations;

Audio and/or visual strategy guides or suggestions;

Maps of portions of game spaces, enviroruueonts, or tervitories, which can be
dynamically, periodically, or selectively updated based upon the position or
location of a character (e.g., the user’s character avatar 402a) within the
game;

Compunity news information {c.g., a periodically updated cormmmunity news
tickery;

Predetermined (e.g., as-provided by a game manufacturer) video clips, image
sequences, or animation sequences corresponding te game background,
strategy, sconarios, situations, level transitions, or results;

Predetermined video clips or animation sequences corresponding to software
upgrades or game related announcements or offers from a game manufacturer
or a third party; and

User screenshot presentation or management.
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Additional User Interface and Adjunct Communication Device Aspects

In general, a primary user interface can include the primary visual interface 400 as
well as a primnary audio interface through which game related audio signals can be
output in a manuver that is synchrouized or coordinated with visual aspects of game
play. The primary audio interface can include, for example, a set of speakers 178
coupled to the computing system 100, and an associated audio subsystem (e.2., a

sound card).

An adiunct user interface can inchide the adjunct visual interface 450 and an adjunct
audio interface by which adjonct audio signals corresponding to adjunct visual
mnformation is presented or output.  In several embodiments, one or more portions of
an adjunct audio interface can be provided or supported by portions of the primary
audio interface, such that a common or shared set of audio resources including
portions of the computer’s audio subsystem and a set of speakers 178 coupled thercto
enable the selective or simultancous cutput of primary audio information and adjunct
audio information by way of a common audio pathway. The adjunct audio interface
can additionally or alterpatively include the adjunct commumication device’s set of
speakers 320, which can be configured to output particular types of audio signals or
information in a manner that is synchronous or asynchronous with respect to game

play.

As indicated above, in some embodiments the adjunct commmunication device 300
includes an ilhumination apparatus 310, which can form a portion of the adponct
visual interface. The illomination apparatus 310 can selectively present or output
illumination signals that correspond to or indicate one or more user performance
ievels and/or the occurrence of particular types of game related conditions or events.
The illumination apparatus 310 can inchude a set of illumination devices 312 such as
active and/or passive light sources that can be configured to selectively output
illumination signals in accordance with a given set of optical wavelengths, a
wavelength spectrum, and/or an illumination pattern (e.g., a spatial and/or temporal

ilfamination pattern).

In various embodiments, in response to iHumination commands generated by a game

application program and/or a set of program instructions associated therewith (e.g.,
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an add-on or plug-in to the game application program), the adjunct coramunication
device 300 can selectively present or output illumination signals having particular

visual characteristics to indicate one or more of the following:

a) Message receipt from a player allied with the user;

b} Message receipt from a player allied against the user (i.e., an opposition or
adversarial player);

¢y A live chat roquest;

d} An occurrence of a particular type of predetermined or user specifiable target
gvent or condition corresponding to application program execution {e.g., a
game cvent such as a danger alert or an allied player assistance request) or
user attainment of a performance metric target or threshold (e.g., a target
game score, a target game events per minute {EPM) threshold, or a target
speed, engine RPM value, ot nurober of competitors passed in a racing game),
which can indicate or correspond to a level of user proficiency in interacting
with the game;

e) A danger level or assistance required notification;

£y Availability of updated community news or website content; and

g} Availability of a software or firmware upgrade.

The iltlumination devices 312 can include one or more optical signal generation or
propagation elernents or light sources such LEDs, light strips or bars, backlighting
devices, light pipes, and/or optical fibers. Depending upon embodiment details,
LEDs can include one or more a) single color LEDs; b) adjustable tri-color LEDs; ¢)
QLEDs; and/or d) character LEDs, where particular types of LEDs can be spatially
organized as an LED array. The illumination apparatus 310 can further inchade
electrical cirautry {e.g., a microcontroller or driver chip) coupled to such optical
signalling elements or light sources for inttiating, adjusting, routing, or terminating
the output or transmission of optical signals by such elements in response to
itlamination control commands or signals generated in association with MMO game
program execotion. In a representative tmplementation, the ithimination apparatus
310 can be configured in one or more manners described in ULS, Patent Application

No. 12/655,992, eatitled “System and Method for Visually Indicating Actions per
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Minute Information Using [Hunusation,” filed on 12 Jamuwary 2010, which 18

imcorporated herein by reference in its entirety.

In particular embodiments, the adjunct communication device 300 further includes or
is associated with a set of sensors, sensing devices, or sensing clements 330
configured to sense or detect user presence, motion, and/or gestures proximate o
{c.g., n a spatial region in front of adjacent to, and/or sbove) the adjuvct
communication device 300. The set of sensors 330 can include, for instance, one or
more optical {e.g., infrared) or vitrasonic devices; and/or or OnNe OF MOFS CAMEras or
user iage scanming or irpage capture devices that are camied at or relative to
particular adjuoct communication device posifions or sites. Such sensing devices can
have a predetermyined, user adjustable, or automatically adjustable orientation that
defines a sensing position, zone, or region with respect to a portion of the adjunct
comynunication device 300. In response to the detection of user presence, movement,
or gestures by way of the set of sensors 330, the adjunct comomunication device 300

can selectively perform one or more types of operations, such as the following:

a) Activate or deactivate the adjunct display apparatus 350;

by Activate or deactivate the adjunct compmnication device speaker(s) 320;

¢} Initiate, pause, rewind, or terminate video, apimation, or message preseniation
or playback; and

d} Initiate, pause, or terminate live chat,

Aspects of Representative Computing Svstemn Embodiments

FIG. 3 is a block diagrara of a computing or e¢lectronic system or device 100
according to an embodiment of the disclosure. In an embodiment, a computing
system 100 inchudes a processing umit 11; a set of memories 200; at least one data
storage unit 120; a network interface unit 130 coupled to a computer network such as
a Local Area Network (LAN), a Wide Area Network (WAN), and/or the Internet 20;
a graphics unit 140 coupled to at least one primary display device 150; and an
input/output {I/0) interface unit 160 conpled to an adjunct commaunication device 300
and a number of peripheral devices such as one or more of a roouse 170, a keyboard
172, 8 game control device 174 {e.g., a joystick or game pad), a video camera 175, a

set of speakers 178, and a microphone 176. The peripheral device(s) can additionally

[N
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or alternatively inchude one or more display-enabled user input apparatuses 180, such
as a display-enabled kevboard, a display-enabled mouse, or a display-enabled game
controller. The computing system 100 additionally includes at least one bus 190
(¢.g., a PCI based bus) to which ecach computing system element 8 coupled to

facilitate the communication or exchange of control signals and data.

The processing voit 110 inchides one or more nstruction processing devices {e.g., at
least one muicroprocessor and/or microconirolier) capable of executing stored
program instructions. The set of memories 200 includes one or more types of volatile
and/or nonvolatile memory, such as a register set, one or more buffers, Random
Access Moemory (RAM), and Read Only Memory (ROM) configured to store
program instructions and data. The data storage unit 130 includes one or more types
of fixed and/or removable data storage devices or elements, as well as storage media
corresponding thereto. For instance, the data storage unit 130 can include a hard disk
drive, a DVD or CD-ROM drive, and/or a USB flash drive. Portions of the data
storage unit 130 and/or the set of memories 200 can form one or more computer
programmable or readable media on which program instruction sets that facilitate
adjunct communication device operations in accordance with an embodiment of the

disciosure reside.

The network interface unit 130 can include a network compmnication mterface such
as an Ethemet interface configured to operate in accordance with a standard network
mformation transfer protocol. In several embodiments, the graphics vait 140 can
inclade a graphics processor configured to render images or scenes (e.g., MMO game
scenes) upon the primary display device 1530, The VO interface unit 160 can juchide
g set of standard interfaces or ports such as a USB port, a serial port, and/or another
type of /O communication interface that facilitates signal transfer with input and/or
output devices coupled to the computing system 100 {e.g., computing system
peripheral devices), inchuding the adjunct communication device 300,  The
computing system 100 can thus act as a host system with respect to the adjunct

communication device 300.

In some embodiments, the computing system 100 can be a client system that

communicates with one or more servers 30 or a server farm in accordance with a
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client-server computing architecture and corresponding client-server comnmunication
protocol. In other embodiments, one or more portions of the computing system 100
can form a cloud computing device that commanicates with an application execution
cloud 40. Alternatively, the computing systemn 100 can be a peer systern that
communicates with other computing systems or computing devices in accordance
with a peer-to-peer computing protocol.  As yet another alternative, the computing

system $00 can be an solated or stand-alone syster,

In several embodiments, set of memories 200 includes an operating system 21, a set
of device drivers 220, an application program 240 (c.g., a game or other type of
application program, which can be a stand-alone, solated, or wnoun-networked
program, or a networked program such as a game client), an adjunct communication
device configuration module 242, a wmedia repository 250, and an adjunct
comynunication memory 260, The set of device drivers 220 can include at least one
adjunct device driver 222 that is cxecutable by the processing unit 110 to fucilitate
adjunct communication operations in accordance with particular embodiments of the

present disclosure,

The set of memories 200 can further include 8 target application event occwrrence /
user performance module 245, which can manage one of more of (a) determination of
whether a set of predetermined or sclectable target application events, results,
outcomes, conditions, scenarios, or situations has occurred; (b) determination or
estimation of whether the user has satistied a set performance metrics that indicates,
corresponds, or 15 expected to correspond to a level of user proficiency in interacting
with the application program; and (¢} generation and/or transfer of signals to the
adjunct communication device 300 which facilitate the provision of adjunct visual
content to the user in order to indicate whether a target application program event
and/or satisfaction of a performance metnic has occurred. In some embodiments, one
or more portions of the target application event occurrence / user performance

moditfe 245 can be provided by a set of add-ons 244.

In some embodiments, the set of memories 200 can further inchude an adjunct
firraware memory 230. The adjunct firraware memory 230 can include firmware that

is executable by the adjunct communication device 300, which when executed

~J3
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enables the adjunct communication device’s presentation of adjunct information to
the user. In certain embodiments, such firmware can be selectively or automatically
downloaded to or retrieved by the adjunct communication device 300 in association
with an adjunct convnunication device initialization process {(e.g., invelving a USB
device enumeration process), by which the computing system 100 initially recognizes
the presence, configuration, and/or capabilities of the adjunct commmunication device
300. Further aspects of the disclosure relating to the adjunct firmware module 230

are described in detail below.

The set of memories 200 can also include a set of adjunct communication support
modules 246, In general, an adjunct cormmmunication support module 246 can include
program instructions configured to support the generation, reception, or retrieval of
particalar types of adjunct mformation. In some cmbodiments, the adjunct
comynunication support module(s) 246 can be associated with or include a set of
application program add-ons 244, which can selectively, periodically, or
mtermittently receive or retrieve adjunct information from a set of local or remote
adjunct information sources. An adjonct information source can be, for instance, a
local data storage unit 120 and/or a server or remote database configared to store text
niessages, video messages, video clips or animation sequences, application program

updates, and/or other information.

Adjunct compmnication operations can involve the management of adjunct
mformation transfer to, the provision of adpunct information by, and/or the receipt of
signals from the adjunct communication device 300 in one or more manners
described herein.  Depending upon ombodument details, particular  adjunct
communication operations can be facilitated, managed, or performed by program
nstractions corresponding to portions of one or more of an application program 240,
an adjonct commumication device configuration module 242, an add-on 244, a target

game cvent or outcome occurrence / EPM maodule 245, an adjunct communication

support moduie 246, and the adjunct device driver{s) 222.

In several embodiments, program instructions within the set of memories 200 for
facilitating, managing, or performing adjunct compmnication operations can be

defined as an adjuoct commumication manager. An adjunct comimunication manager
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can include program instructions corresponding to portions of one or more of an
application program 244, an adjunct communication device configuration module
242, an add-on 244, and target game event oecurrence / EPM module 245, an adjunct

corpmunication support module 246, and an adjunct device driver 222.

Depending upon embodiment details, portions of the set of memories 200 in which
program instructions veside can be local or remote with respect to a type of
computing or electronic system or device 100 under consideration. For instance, ong
or more portions of an application program as well as an adjunct communication
manager can reside upon and be executed by a local computing system 100
Alternatively, an adjunct communication manager can reside upon and be executed
by a local computing or electronic system or device 100, and one or more portions of
an application program can reside upon and be executed by a remote system such as a
gamie server or a gamung cloud that is configured for network comnunication with
the local system. Thus, in various embodiments, one or more local and/or remote
application programs in association with an adjonct communication manager
automatically transter adjunct content uotifications and/or adjonct content to the
adjunct communication device 300 in 2 roanner that 15 respounsive to a local
application program execution state, a remote application program cxeocution state,
local user interaction with an application program, and/or remote user interaction

with an apphication program.

Aspects of Representative Adjunct Communication Device Embodiments

FI(G. 4A 1s a schematic tllustration of portions of an adjunct communication device
300 according to an embodimaent of the disclosure. As indicated above, the adjunct
communication device 300 can include an adjunct display apparatus 350 that is
carried by a base or support structure 302, In several embodiments, the base or
sapport structure 302 s detached or separate from or independently positionable
relative to the primary display device 150, Depending upon embodiment details, an
adjunct display apparatus 350 in accordance with the present disclosure can be
configured to provide images having 2D and/or 3D characteristics.  In several
erobodiments, the adjunct display apparatus 350 is configured to provide images
having 3D, holographic, volumetric, gquasi-3D, quasi-holographic, or quasi-

volumetric characteristics.
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in an embodiment, the display apparatas 350 includes a display unit, module, or
device 352; a viewing screen 36(; a viewing housing 364; and possibly a set of
optical clements 358 disposed between the display device 352 and the viewing screen
360, The display unit 352 can inchide an LCD and/or other type of display clement
(g.g., an LED-based display, such as OLED based display, for instance, a flexible
OLED) that is configured to provide, generate, or output optical signals {e.g.,
corresponding to adjunct visual information). The display unit 352 includes an
output surface 354 that is configured to output optical signals relative to a first set of

optical travel paths 370a-b extending between the output surface 354 and the viewing

The viewing screen 360 can mnclude a piece of material having bhave a viewing
surface 362 that 1s configured to receive optical signals ountput by the display unit
352, and which is further configured to (re)direct at east some of such optical signals
relative to a second set of optical travel paths 372a-b that provide or define a viewing
angle 378 corresponding to the adpet commuanication device 300, In some
erabodiments, the viewing sereen 360 includes a sheet of polymer material, such as a
polycarbonate sheet onto which optical signals output by the display unit 352 are

directed or projected.

The viewing screen 360 can be at least partially refiective as a result of a reflective
coating applied thereto, a reflective material incorporated therein, and/or an inherent
optical property of 8 viewing screen material. The viewing screen 360 can have a
generally rectangular, elliptical, or other type of shape, and the viewing surface 362
can be flat or curved depending upon embodiment details. In certain embodiments,
the viewing screen 360 1 configured o magnify images received from the display
umit 352, for mstance, in accordance with a predetermined magnification factor of

approximately 1.1 ~ 2.5 (e.g., about 1.2 - 2.0).

The viewing housing 364 is configared to support portions of the viewing screen 360.
In several embodiments, the viewing housing 364 swrrounds or substantially
surrounds portions of the viewing screen 360. For instance, the viewing housing 364

can be a cylindrical, ellipsoidal, rectangular, or otherwise shaped (e.g., polyhedral)
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structure, within which the viewing screen 360 can reside {e.g., one or more borders,
edges, or boundaries of the viewing screen 360 can be can be mounted or adhered to
one or more nternal surfaces of the viewing housing 364). In embodiments in which
portions of the second set of optical travel paths 372a-b extend through the viewing
housing 364, appropriate portions of the viewing housing 364 should be at least
gencrally optically transparent in order to avoid an undesirable or adverse amount of
optical signal aticouation or distortion. Portions of the viewing housing 364 can
accordingly be composed of a substantially transparent material such as a polymer

¢

{e.g., acrylic or another type of plastic).

The viewing housing 364 can be carried or supported by the adjunct comununication
device’s base 302 such that the viewing housing 364 extends beyond or above the
base 302. In several embodiments, portions of the viewing screen 360 can be
disposed beyond or above the base 302, For instance, the viewing sereen 360 can be
carricd by the viewing housing 364 such that the entire or substantially the entire
viewing screen 360 is disposed beyond or above the base 302, in a manner shown in
FIG. 4A.  Additionally, portions of the display unit 352 can reside internal to the
display apparatus base 302, For jostance, in some emboduments the entire or
substantially the entire display unit 352 is disposed internal to the base 302
Accordingly, the base 302 can inciude an opening 304 through which optical signals
can propagate from the display unit 352 to the viewing screen 360 along the first set

of optical travel paths 3702-b.

In embodiments in which the viewing screen 360 is disposed entirely or substantially
entirely above the base 302 and the display unit 352 is disposed within or
substantially within the base 302, an image that is directed or projected from the
display anit 352 to the viewing screen 360 can appear as if 1t 18 floating in space from
the perspective of an observer positioned to receive optical signals corresponding to

ny
7
/

the image along the second set of optical travel paths 372a-b. Such embodiments can

thus present quasi-3D images to the user in a simple, cost effective manner.

The display vnit 352 and the viewing screen 360 can be disposed at particular angles
relative to cach other or a set of reference planes or surfaces. For instance, the

display unit 352 can be disposed at a first angle 8; relative to a3 first plane Py that is
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parallel to a bottom surface of the base 302; and the viewing screen 360 can be
disposed at a second angle 8; relative to a second plane P, that is paralle] to the first
plane Py, The first angle 8, and/or second angle §» can be selected to support an
mtended viewing angle within which adjunct visual information output by the adjunct

communication device can be readily perceived by the user.

A set of optical elements 358 disposed between the display unit’s output surface 354
and the viewing screen 360 can include a fresnel lens or other type of element, The
optical clements 358 can be configured to define or himit the viewing angle
corresponding to the adjunct display device 300 by affecting or defining the extent of

the first set of optical travel paths 370a-b.

FIG. 4B is a block diagram of an adjunct communication device 300 according to an
embodiment of the disclosure. In an embodiment, the adjunct communication device
300 includes a control unit 380 that is coupled to a display unit 352, a set of
itlamination devices 312, a set of speakers 320, and at least one standard peripheral
device interface 340 such as a USB interface. In particular ernbodiments, the control
unit 380 inchides a microcontroller configured to act as a target system or device
with respect to a host coraputing systern or computing device 100 to which the
adjonct communication device 300 is couplable. Such a microcontrolier can inchude
an instruction processor 382 {e.g., 8 processing core), a Direct Memory Access
{DMA)Y controller 384, an on-chip memory 386, particular display device output
resources 388 such as a set of display anit output resources, and a set of VO resources
390 (e.g., standard microcontroller peripherals). In alternate embodiments, the
control unit 380 can be a microprocessor, a System on a Chip (SoC), or a
configurable / programmable logic device such as a Field Programmable Gate Array

(FPGA).

In certain embodiments, the display unit 352 can be an LCD unit {e.g., a2 memory-
based LCD module that is coupled to a set of LCD output resources provided by the
microcontroller 3303, The set of ihumination devices 312 can inclade one or more
LEDs, light bars, or other types of devices coufigured to output optical signals, and

which form portions of an illumination apparatus 310 carried by the adjunct
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comumunication device 300. The speaker(s) 320 can include one or more devices

configured to output audio signals.

In an crobodument in which the comtrol unit 380 wncludes a mucrocontroller and
adjonct information transfer occurs by way of a USB interface 340, recognition of the
adjonct communication device 300 and its capabilities by a host computing system
100 mvolves an adjunct communication device wnitialization process that includes a
set of USB cnumeration processes. To facilitate adjunct communication device
mitialization operations, the microcontroller can be configured (e.g., as part of a
bootload sequence) to operate in a Device Firmware Update (DFU) mode (e.g., by
executing a DFU driver that supports USB-based Tn-Application Programuming (TAP)
capabilities). In association with the set of USB enumeration processes and the
microcontroller’s DFU mode operation, the host computing systemm 100 can
downdoad a firroware imnage within the host computing systents adjunct firmware
memory 230 to a firmware starting address within the microcontroller’s on-chip
memory 386, Following such firmware download, the microcontroller can transfer
execution control to an initial firmware program instruction residing at the firmware
starting address, after which the microcontroller can manage or perform adjunct
information presentation operations in accordance with particular embodiments of the

present disclosure.

In view of the foregoing, in some embodiments the control unit 380 need not include
non-volatile memory or off-chip memory in which program instructions such as
adjunct communication device firmware resides.  Rather, adjunct communication
device firmware can be downloaded to the control unit 380 ecach tirae the adjunct
communication device 300 is first recognized or initialized by the computing system
100, Soch embodiments can provide a simphfied, rveduced cost adpmet

comumunication device design.

FIG. 4C is a block diagram of an adjumct communication device 300 according o a
further embodiment of the disclosure, in which the adjunct commumnication device
300 includes a camera 375 and possibly an associated wmicrophone {c.g, a
microphone integrated with the camera) configured to capture sudio and/or visual

signals {e.g., live chat audio and/or visual signals corresponding to the user) within
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portions of the cavironment surrounding the adjunct communication device 300, In
some of such embodiments, the adjunct communication device 300 can include off-
chip memory 392 in which captured audio and/or visual signals can reside prior to

thetr transfer external to the adjunct comyaunication device 300,

Aspects of User Conficurable / Selectable Adiunct Communication Device Operations

A coroputing systern 100 can include a number of adjunct commurnication device
control elements configured to cnable user management, control, specification, or
selection of particolar adjunct communication device operations.  Such control
elements can inchude one or more of a set of keyboard keys or buttons; one or more
mouse or game controller butions; a set of sensors 340 carried by the adjunct
communication device 300; and a set of GUI clements such as graphical adjunet
communication device controls 430a-¢ displayed by the primary visual interface 400
and/or graphical adjpunct cormmunication device countrols 430a-f displayed by a
display-cnabled user input apparatus 180, in 8 manner identical, analogous, or

generally analogous to that indicated in FiGs, 2A and 2B.

Graphical adiunct cornnmunication device controls 430a-¢ displayed by the primary
visual interface 400 can be presented in a manner that minimally impacts the primary
visual interface 400, and which minimally disrupts, overlays, or conceals information
presented by the primary visual interface 400, For instance, graphical adjunct
comumunication device controls 430a-c can be displaved at particular locations at the
primary visual interface’s periphery (e.g., on peripheral portions of an active game
area). In some embodiments, one or more graphical adjunct communication device
controls 430a-f can additionally or alternatively be displayed by portions of a

display-enabled user input apparatus 180,

In some embodiments, an adjunct communication device control element can
correspond to a configuration control or a content presentation control. In response
to user selection of a configuration control, an adjunct communication device
configuration module 242 can establish or retrieve adjonct communication device
configuration parameters, and store such parameters in the adjunct conununication
memory 260.  In response o user sclection of a content presentation control, an

application program 240, an add-on 244, or an adjunct communication support
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modufe 246 can mitiate adjunct content transter to the adjunct cormmunication device
300 (e.g., in accordance with one or more configuration parameters). Representative
aspects of particular adjunct commumication device control eclements, adjanct
communication device configuration interfaces, and adjunct content presentation
operations are described in detail hereafter in relation to an clectronic game {e.g., an

MMO game} for ease of understanding.

FIG. 2A illustrates a plurality of representative graphical adjunct communication
device controls 430a-c that can be displayed within portions of a primary visual
imterface 400,  As indicated i FUG. 2B, one or more graphical adjunct
coromundcation device controls 430a-¢ can additionally or alternatively be displayed
by a display-enabled user input apparatus 180. In & representative embodiment, a
first control 430a can corvespond to an adjunct coromunication device configaration
function, operation, or process; a second control 430b can correspond to a messaging
and/or five chat function; and a third control 430c can correspond to 3 game
enviropment map or navigational aid display function. A plurality of graphical
adjunct communication device controls 430a-f can include control elements 430d-{
corresponding to additional and/or other interfaces or functions depending upon

ernbodiment details,

Aspects of Adjunct Communication Device Configuration

In response to user sclection of the first control 430a, the adjunct communication
device configuration module 242 can generate a visual or graphical configuration
interface that is displayed within or overlaid upon portions of the primary visual
interface 400, Such an imterface includes a set of graphical cleraents that arc
responsive to user mput for defining or selecting adjunct commmunication device
configuration parameters, in accordance with which the application program 240, an
add-on 244, and/or an adjunct commaunication support module 246, and the adpumct
comumunication device 300 operate to provide or present adjunct information to the

user.

FIG. SA is a schematic illustration of a representative adjunct communication device
configuration interface 500 according to an embodiment of the disclosure. In an

embodiment, the adjunct communication device configuration interface 500 inclades
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a graphical window 510 that displays a number of textual descriptors and associated

graphical control elements such as radio buttons 528, push buttons 534, and text or

list boxes 540, In a representative embodiment such as that shown in FIG. 3A, the

configuration interface 500 can include 2 number of enabled content controls such as

radio buttons 520 responsive to user imput for establishing adjunct content

presentation parameters that selectively enable or facilitate the control of the adjunct

comynunication device’s preseutation of adjunct countent that can include one or more

the following:

a)

b)

C)

d)

L¢3
o

D

Messaging / hive chat content, which can include text messages, sets of
images, video roessages, and/or streaming video;

Automatically selected content, which can inchude video clips, animations, or
image sequences that ap application program 2490 such as a game application
automatically selects for preseutation in response o one of  more
predetormined game cvents, results, outcomes, conditions, scenarios, or
situations such as a user transition to a new or next game level;

Information corresponding to a game element, object, or character, for
instance, status and/or capability information corresponding to a user selected
character {e.g., an avatar 402 — 400 or NPC), where such information can
include text and possibly a visual representation of the game clement, object,
or character;

Map and/or navigational aid content, inchuding user selectable presentation of
game environment maps, and one or more navigational aids such as a
navigation arrow;

Character related feedback (e.g., related to 4 garne character such as an avatar
402 — 406 or NPC), including visual animation sequences that are presented
in response to the occurrence of particular types of in-game events or
conditions, such as user success in a game battle, user scquisition of an object
or skill, or an avatar energy level reaching one or more levels (e.g., a critical
low energy threshold, or a peak energy level); and

MNotifications comesponding to the occurrence of particular types of target
game events or ouicomes, or user atfainmoent of a one or more EPM

thresholds corresponding to user performance or user skill level.
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The configuration interface 500 can also inchude one or more graphical push butions
530 such as a push button 530a responsive to user input for identifying or selecting
one or more animation sequences corresponding o one or more game characters such
as 4 user’s avatar 402 (e.¢., where such animation sequences can reside on the data
storage unit 120, such that the adjunct communication device configuration module
242 can transfer an animation sequence to the media repository 250 following user
selection of the amimation sequence); and/or a push button 330b responsive to user
input for cstablishing target game cvent occurrence and/or EPM parameters by way

of a related, secondary, or additional configuration interface.

FIG. 5B 15 a schematic illustration of a represenfative target application event,
outcome, result, condition, scenario, or situation occurrence and/or EPM
configuration interface 600 according to an embodiment of the disclosure. In an
embodiment, the configaration interface 600 includes a graphical window 610 that
provides a number of GUI elements that facilitate user configuration of particular

game event occuwrrence and/or EPM parameters.

In a representative embodiment, a configuration interface 600 can include a set of
text boxes 620a-¢ that can receive user input for defining a set of target values or
thresholds for particular types of game events, resalts, or conditions, such as a first
cumulative enemy dispatch target; a second cumulative enemy dispatch target; an
average number of enemies dispatched per battle target; a melee strike effectivencss
target; an input device EPM threshold; and/or other targets or thresholds. The
configuration interface 600 can further include a set of check boxes 622 responsive to
user input for wdentifying a set of input devices {e.g., 8 keyboard, mouse, and/or game
controlfer or joystick) for which EPM data is to be calculated, determined, or

monitored.

The configuration interface 600 can further include a set of color selection interfaces
630a-¢ responsive to user input for establishing an illumination color corresponding
to each target game event and/or EPM threshold; and optionally a set of Hlumination
effect radio buttons 640a-¢ responsive to user input for defining an ilumination
effect such as strobing or fading corresponding to cach target game event or EPM

threshold.

(9]
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As further mdicated in FIG. 5A, the configuration interface SO0 can additionally
inclade a set of graphical controls such as radio buttons 520 responsive to user input
for configuring a manner in which adjunct content notifications or alerts are provided
or presented.  For instance, in response f¢ user selection of a radio button 520
corresponding {0 “constant illumination,” adjunct content notifications can presented
to the user by way of constant or unchanging optical signals (e.g., which are cutput
by a portion of the illumination apparatus 310 in response to the adjunct
communication device’s receipt of an adjunct content notification or alert). In
response to user selection of a radio button 528 corresponding to “blinking,” adjunct
content notifications can be presented to the user by way of blinking or tlashing
optical signals, The configuration interface 500 can further include a set of text or
fist boxes 540a,b vesponsive to user input that specifics a number of times the user is
to he votified of adjunct content existence or availability within a given fime period.
For instance, following the generation of an adjunct content notification, one or more
ilfumination devices 312 can blink § times every 60 seconds to notify the user that

adjunct content is available for user selection and viewing.

The configuration interface 500 can further include one or more graphical controls
such as radio buttons 520 responsive to user input for selecting a set of operations
that can be performed in response to signals generated by the adjunct communication
device sensor(s) 330, Such operations can include selectively transitioning or
toggling the operating state of the adpunct communication device 300 {(e.g., to an on,
standby, or off state) in response to the detection of user proxiroity, presence, motion,
or gestures by a first set of sensors 330; and/or controlling message, video, or
animation playback ({c.g., pausing, restarting, rewinding, and/or terminating
playback) in response to the detection of user proximity, presence, motion, or

gestures motion by a second set of sensors 338

As indicated above, adjunct communication device parameters can be stored in the
adjunct comrounication memory 260. I a number of embodiments, an application
program 240 can automatically reirieve or reference a default or most recent set of
adjunct communication device parameters in  association with an  adjunct

communication device initialization process, or following a most recent change or
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update to adjunct communication device parameters {e.g., as a rosult of user

mteraction with a configuration interface 500).

In several embodiments, user selection or activation of a given configuration
interface control corresponding to a particular type of visual content will result in the
presentation of such visual content by way of the adpunct visual interface 450, As a
result, in response to user input, an adjunct conuvunication manager can selectively
determine or specify what type(s) of visual content should be omitted or excluded
from the primary visval interface 400 and/or (re)directed to the adjunct visual
interface 450. In such embodiments, the configuration interface SO0 facilitates user
customization of prirnary and adjunct or secondary visual interface content, such that
the user can selectively reduce or eliminate undesirable primary visual interface
clutter and/or increase or maximize an extent to which portions of the primary visual
mterface can present or provide dynamically or progressively updated game content.
In some embodiments, based upon user nput directed to 8 configuration interface
500, an application program or a related set of program instractions (£.2., an add-on
244 or an adjunct communication support module 246) can adaptively adjust or
determoine an amount of primary visual content or a level of primary visual interface
detail that is conveyed or comveysble to the user during application program
execuiion. In certain embodimenis, user non-selection, de-selection, or deactivation
of a given enabled content graphical control within an adjuonct communication device
configuration interface 500 will result in the presentation of adjunct visual content

corresponding to the graphical control using the primary display device 150.

Aspects of Adjunct Informarion Presentation

An application program 240, an add-on 244, a target application event occurrence /
user performance module 245, and/or an adjunct cormmmunication support modale 246
can initiate or manage the transfer of adjunct information to the adpmet
comumunication device 300. Adjunct information can include adiunct content or
adjunct content notifications / alerts, where adjunct content can include adjunct visual
content and/or adjonct audio content. In several embodiments, adjunct audio content
corresponding to adjunct visual content 15 presented to the user by way of a primary
audio interface, and is synchronized to the presentation of the adjunct conununication

device’s display of such adjunct viswal content. Adjunct audio content can
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additionally or aliernatively be presented to the user using portions of an adjunct
audio interface such as the adjunct communication device’s speaker(s) 320. Adjunct
content notifications or alerts can include messages or signals that notify the user that

adjunct coutent is available or selectable for presentation.

Particular low or lower level aspects of computing system - adjunct communication
device data or signal transfor can be managed or controlled by an adjunct device
driver 222. For instance, the adjunct communication driver 222 can appropriately
organize or format adjonct content such as video or animation data, and store it in the
adjunct commumication memory 260. The adjunct device driver 222 can
coramurnicate with the adjunct communuication device 300 to tacilitate the transfer of
organized adjunct content to the adjunct comumunication device 300, and
corresponding adjanct content display. In some embodiments, the adjunct device
driver 222 can capture an cuntire frame of data (e.g., from a frame buffer); organize
{c.g., packetize) captured data in accordance with a format suitable for a given
communication interface (e.g., a USB interface); store the organized data in the
adjunct communication mewmory 260; and direct the adpinct communication device

300 to retrieve and display such data, for instance, by way of DMA operations.

Aspects of a representative adjunct communication device data iransfer protocol

o various embodiments, one or more types of adjunct content can be acquired or
retrieved trom a local host computer, a gaming cloud, a game server, and/or a remote
database. Acquired or retrieved adjunct content can be processed by the local host
computer or a local cloud gaming device, such that RGB format adjunct visual
content is generated within or transferred to a local memory {(e.g., a video memory
such as a frame butfer) corresponding to the focal host computer or cloud gaming
device, respectively. The contents of the local memory can be read scgment by
segment and DMA transterred divectly to the adjunct communication device’s

adjunct display apparatus 350.

In embodiments i which the adpmet commumication device’s control onit 380
includes or is implernented using a microcontroller, such direct DMA transfer avoids
the need for storing incoming adjunct visual content within an oft-chip memory, thus

eliminating the need for a codec and a frame buffer (and possibly off-chip memory
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itself) on the adjunct communication device 300 for handling incoming adjunct visual
content. Additionally, such embodiments significantly reduce or minimize the
amount of microcontroller resources needed to provide adjonct communication
device functionality, and require no corresponding application space.  Such
embodiments can thus utilize a simple or inexpensive microcontroller, and/or enable
the use of microcontroller resources for handling other tasks (e.g., acquiring or

rocessing sensed environmental signals).
= = B

Aspects of adjunct confent and/or adjunci content notification transfer

In varicus crsbodiments, adjunct content or adjunct countent notifications can be
transferred o the adjunct communication device 300 m respouse to the occurrence of
particular types of adjunct content events. In general, adjunct content cvents can
correspond to deferrable adjonct content or immediate adjanct content. Deterrable
adjunct content includes audio and/or visual content for which presentation can be
delayed until user input requesting presentation of such content 18 generated or
received. For instance, deferrable adjunct content can include newly, recently, or
previously received and yet-to-be-prescuted content such as one or more pre-
recorded audio and/or visual messages received from other users; requests for live
chat scssions; or messages relating to software upgrades, third party add-ons, website

content updates, online community news, or other types of messages.

Immediate adjunct content includes audio and/or visual content for which imumediate,
ongoing, or continuous presentation to the user is required or desired, either in
response to a) an adjunct input event corresponding to user mput requesting adjonct
content presentation; and/or b) an automatic adjunct content event arising from
application program or add-on instruction exccution. An adjunct input event can be
generated 1o response to particular types of user input, such as user selection of a
graphical control within the primary visual interface 400, user selection of a kevboard
key or key sequence, or user motion detected by a particniar sensor 339 carried by

the adjunct communication device 300,

A representative example is considered hereafter with reference to FIG. 2A and/or
28, in which a} the primary visual interface 400 displays a set of graphical adjunet

communication device controls 430a-c including a second control 430b correspond to
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a messaging and/or live chat function, and a third control 430c¢ corresponding to 3
map presentation / navigation function; and b) the adjunct communication device 300
inclades at least one iHumination device 330 configured to output optical signals ina
manner that indicates the existence of pending messages ot live chat requests, and
possibly further includes a sensor 330 configured to detect user input corresponding

to user motion.

An application program 240 such as a game client or an associated add-on 244 can
inform the user of the existence or availability of deferrable adjunct content by
generating a set of corresponding notifications or alerts directed to the primary user
mterface and/or the adjunct user interface. More particularly, in response to one or
more rocently arrived or proviously arrived and cwrrently peading pre-recorded
messages or live chat requoests, an application program 240 can generate an adjunct
content notification directed to the primary visual interface 400 to cause the primary
visual interface 400 and/or a display-enabled user input apparatus 180 to change a
manner in which the second control 430b is displayed, for instance, by altering or
varying the appearance of the second control 430b (e.g., by way of periodic flashing
or color variation). Additionally or aliernatively, the apphication program 240 can
generate an adjunct content notification directed to the adjunct communication device
300 to cause one or more iumination devices 312 carried by the illumination
apparatus 310 to output optical siguals jndicating that pending messages or live chat

requests exist,

If a pending message or a live chat request exists, in response to user selection of the
second control 430b (e.g, by way of a mouse click, or user selection of an
appropriate display-enabled key or button 182 of a display-enabled user input
apparatus 130), the application program 240 or an associated add-on 244 can retrieve
or access message or live chat image data {(e.g., which can be stored in the media
repository 250 or the adjunct communication memory 260), and initiate the transfer
of such image data to the adjunct communication device 300, The adjonct
communication device 300 can correspondingly display a set or sequence of message
or live chat images in a manner that avoids disrupting, overlaying, or concealing
information presented by the primary visual interface 400. In various embodiments,

the application 240 or an add-on 244 can cutput message or live chat audio signals by
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way of the primary audio interface in a manner that is synchronized to the adjunct
communication device’s presentation of message or live chat images.  Specific
messaging functions such as pauose, resume, fast forward, rewind, or delete can be
iaplemented by way of adduional conirol elements, such as particular keys or
buttons carried by a keyboard, graphical clements displayed by the primary visual

interface 400, and/or sensors carried by the adpunct communication device 3060,

In some embodiments, in response to user selection of the second control 430b, the
application program 240 or an associated add-on 244 can generate and display a
message selection interface (e.g., a graphical menmu of messages) that identifies or
Hists pending and/or previously presented messages avatlable for user selection
Depending uwpon embodiment details, the message selection interface can be
presented by portions of the primary visual interface 400, the adjunct visual interface,
and/or an input device visual interface 440 (for instance, portions of a roessage
selection interface can be displayed by an LCD or OLED device 184 of a display-
enabled vser input apparatus 180). In response to user selection of a pending or
previously presented message, the application program 240 or add-on 244 can
retrieve or access data corresponding to the selected message, and initiate the transfer
of such message data to the adjunct communication device 300. Depending upon
embodiment details, such message data can be stored upon and retrieved from a
remote source {e.g., a server) or a local source {e.g., the data storage unit 120 or the
set of memories 2003 The adjunct communication device 300 can subsequently
output adjunct audio and/or visual information, signals, or data corresponding to the

contents of the selected message.

In some embodiments once application program execution has been initiated and the
application program 240 has generated portions of the primary visual interface, a
game related application program 240 or an associated add-on 244 can mange or
direct the identification, retricval, and presentation of adpunct audic and/or visual
content to the wuser regardless of whether game play s underway. In such
embodiments, the adjunct communication device 300 can present adjunct content to
the user during or outside of game play. For instance, the adjunct conwounication

device 300 can present adjunct message content to the user in a manner identical or
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analogous to that described above when game play is underway, when game play has

yet to begin or resume, and/or following a game session.

Additionally or alternatively, an application program 240 or an associated add-on 244
can manage or direct the identification, retrieval, and presentation of adjunct audio
and/or visual content in 1) an on-line mode in which remote adpinct content can be
recetved from a remote source {(e.g., by way of network conununication); and/or 2)
an off-line mode in which local adiunct content stored on the data storage unit 120

and/or within a portion of the set of memories 200 can be retrieved.

In response to user selection of the third control 430¢, the game client 240 or an
associated add-on 244 can determine or retrieve a user’s virtual location with respect
to a current game space or environment; identify and retrieve a corresponding game
space or environment map {e.g., from a local or remote database) based upon the
user’s virtual location; and initiate the transfer image data corresponding to the map
to the adjunct communication device 300. The adjanct communication device 300
can display the map image data, which can remain displayed as the user continues
game play in 4 manner that avoids disrupting, overlaying, or concealing informoation
presented by the primary visual interface 400. In certain embodiments, the game
client 240 or an add-on 244 can (rejdetermine the user’s virtual location with respect
to the map or a map region at one or rore times {¢.g., 08 an auytomatic hasis, or in
response to subsequent user selection of the third control 430c¢), and transfer updated
map data to the adjunct communication device 300 based upon changes in the user’s
virtual location. The game chent 240 or add-on 244 can terminate the adjunct
coramunication device’s map display operations in response to a predetermined type
of user input, for instance, a double click or double finger tap on the third control

43¢, or user & movement or gesture detected by the adjunct communication device’s

[£2]

ensor(s) 330,

In addition to the foregoing, a game client 240 can automatically select or identify
adjunct content that is to be directly presented to the aser, and generate an automatic
adjunct content event as a result of a given execution state, situation, or condition.
For instance, if the user has successfully transitioned to a next game level or

environment, the game client 240 can automatically identify a video or animation
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sequence {e.g., portions of which reside on the data storage unit 120 or within the
media repository 250) that provides information {e.g., a story narrative, or strategic
objectives} relating to the game level or environment under consideration, and
generate a corresponding automatic adjunct content event to utiate the transfor of
the video or animation sequence to the adjunct communication device 300 and the

presentation of such adjunct visual content to the user.

As indicated above, an add-on 244 can also sutomatically select, identify, or generate
adjunct content that is to be directly or immediately presented to the user. For
instance, a target game event occurrence / user performance module 245 can monitor
or determine whether a target game event has occurred, and/or monitor or determine
a current or most recent user EPM count, and generate an appropriate gutomatic
adjunct content event directed to the adjunct communication device 300 when the
target garne event has occurred and/or or the current EPM count satisfies an EPM
threshold condition (2.g., as specified by a configuration interface 600 such as that
described above). Such an automatic adjunct content event can include a set of
adjunct communication device commands or instructions, such as one or more
illamination commands that direct the adjunct cornmunication device 300 to present
or output tHlununation signals {c.g., by way of activating or adjusting the output of
particelar illumination devices 312} in a manner that corresponds to the occcurrence of

the target game cvent and/or satisfaction of the EPM threshold condition.

Aspects of Representative Adjunct Communication Device Processes

FIG. 6 is a flow diagram of an adjunct imformation presentation process 700
according to an embodiment of the disclosure. In an embodiment, the process 700
includes a first process portion 702 involving the computing system’s initialization of
an adjunct communication device 300, such as by way of an enumeration process that
occurs in response 10 4 user establishing an active commanication hink between the
adjunct communication device 300 and the computing system 100 (e.g., by way of a
phag-in USB coupling). A second process portion 704 involves the initiation of
application program execution on the computing system 100. A thivd process portion
706 wnvolves the application program’s genoration or presentation of portions of a
primoary visual interface 400 on the primary display device 150, and possibly the

generation or presentation of portions of an input device visual interface 440 on a
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display-cnabled user input apparatus 180, A fourth process portion 710 involves the
application program’s dynamic or progressive updating of portions of the primary
vispal mnterface 400 and possibly portions of an wnput device visual interface 440,
which can he based upon application progrars execution state and/or the evolution of
application program context. Depending upon embodiment details, the evolution of
application program context canp occur in response to local user input and/or
conununication received from a remote server 30 {c.g., in response to remote user

input directed to or processed by the server 30,

A fifth process portion 720 mnvolves determining whether a new or next adjunct
content related event requites consideration. 1 not, the process 700 can return fo the
fourth process portion 710, I a new or next adjunct content related ovent requires
consideration, a sixth process portion 730 involves determining whether the adjunct
content related event under consideration corresponds to an adjunct communication
device configuration event. If 50, a seventh process portion 732 involves performing

adjunct communication device configuration operations.

If the adjunct content related event is other than an adjunct communication device
configuration event, an cighth process portion 740 involves determining whether the
adjonct content related event under consideration corresponds to an adjunct input
event associated with a user request for adjunct content prosentation. If vot, a ninth
process portion 750 involves determining whether the adjunct content event
corresponds to deferrable content, or content that requires immediate, essentially

immediate, or continaed presentation to the user.

¥ the adjunct content event corresponds to deferrable content, a tenth process portion
752 mvolves generating and providing an adjunct content notification or alert by way
of one or more of the privnary user interface (e.g., the primary visnal interface 400),
the adiunct user interface {¢.g., the adjunct visual interface 450), and an input device
visual interface 4490, thereby informing the user of the presence or availability of new
or pending vser selectable adjunct content. An eleventh process portion 754 involves
retrieving, queucing, or storing a reforence to the deferrable adjunct content.
Following the eleventh process portion 754, the process 700 can return to the fourth

process portion 710,
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If in association with the eighth process portion 740 an adjunct content related event
under consideration is an adjunct mput event indicating wser selection of particular
adjunct content, a twelfth process portion 760 involves determining whether a prior
adjonct content notification or alert corresponding to the particular adjunct content
has been generated. If so, a thirteenth process portion 762 nvolves discontinuing or

resetting the adjunct content notification.

Following the thirteenth process portion 762, or after the ninth process portion 750 in
the event that an tmrnediate adjunct content event has occurred, a fourteenth process
portion 770 involves accessing (e.g., retrieving or downloading) and appropriately
formatting adjunct content under consideration, and a fifteenth process portion 772
involves transterring at least adjunct visnal content to the adjunct communication
device 300. The fiftcenth process portion 772 can also involve transferring adjunct
audio content to the primary audio interface and/or the adjunct audio interface, for
instance, in a manner that enables synchronization with the presentation of adjunct
vispal content by the adjunct communication device 300. Finally, a sixteenth process
portion 774 iuvolves presenting adjunct content to the user using the adjunct
communication device 300, after which the process 700 can return to the fourth

process portion 710,

in the foregoing manner, various embodiments of the disclosure are described for
addressing at least one of the foregoing disadvantages. Such embodiments are
intended to be encorapassed by the following clairns, and are not to be lunited to
specific forms or arrangements of parts so described and it will be apparent to one
skilled in the art in view of this disclosure that namerous changes and/or modification

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

1. A method for providing 8 user with a visual environment corresponding to an
application program by way of a computing systern comprising a processing unit, a
memory, a primary display device configured to provide a primary visual interface,

5 and an adjunct communication device configured to provide an adjunct visual
interface, the adjunct communication device separate from the primary display
device, the method comprising:

detecting an adjunct content event corresponding to adjunct visual content
associated with an aspect of the application program; and
He selectively transferring ove of an adjunct content potitication and adjunct visual
content to the adjunct communication device 1u response to an adjunct content
event,
wherein the adjunct content event corresponds to one of an application program
mstallation sequence, an occurrence of an application program ¢vent, an indication of
15 wuser proficiency in interacting with the application program, a communication
session with a remote system, and a predefined visual sequence that includes one of
video data and animation data that 1 aytomatically selected for presentation to the

user during one of application program installation and application program

gxecution.
20
2. The racthod of claim 1, further coraprising:
retrieving adjunct visual content from at least one of g cloud computing system, a
remote server, a remote database, and a local media repository; and
presenting adjunct visual content asing the adjunct visual interface.
25
3. The method of claim |, wherein selectively transferring adjunct visual content
to the adjunct communication device comprises performing a direct memory access
(DMA) transter of adjunct visual content from the computing system to the adjunct
conununication device.
30

4, The method of claim §, further comprising:
generating primeary visual content on an ongoing basis during application
program exccution, the primary visual content corresponding to a current

application program execution state; and
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outputting primary visual content to the primary display device.
5. The methed of claim 4, wherein the primary visual content provides a main

source of visual information for user interaction with the application program.

6. The method of claim 4, wherein outputting primary visual content to the
primary display device on an oungoing basis occurs in a substantially uninterrupied
manner during transferring adjunct visual content to the adjunct communication

device.

7. The method of claim |, wherein the adjunct visual content includes first
adjunct visual content, the method further comprising:
presenting the first adjunct visual content using the adjunct communication
device; and
avoiding the presentation of the first adjunct visual content by the primary display

device.

R. The method of claim 7, further comprising increasing an extent to which the
primary display device presents primary visual content as a result of avoiding the

presentation of the first adjunct visual content by the primary display device.

. The method of claim 8, whercin increasing an extent to which the primary
display device presents primary visual conlent comprises increasing at least one of an
amount of visual information and an amount of visual detail presented by the primary

display device.

10. The method of claim 1, wherein the adjunct communication device comprises
an adjunct display apparatus configured to present images corresponding to at least
two spatial dimensions, and wherein the method further comprises presenting adiunct
visual content corresponding to at least two spatial dimensions vsing the adjunct

display apparatus,

11.  The method of claim |, wherein the adjunct communication device comprises

an adjunct display apparatus configured to generate images having one of 3D and
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guasi-31 characteristics, and wherein the method further comprises presenting
adjunct visual content having one of 3D and quasi-3D characteristics using the

adjunct display apparatus.

12. The method of claim 1, wherein the adjunct content event selectively
corresponds to visual content for essentially immediate presentation or deferred

presentation 1o the user.

13. The method of claim 1, wherein the adjunct content event corresponds to user
selection of a graphical control displayed by one of the primary display device and a
display-enabled user input apparatus that is separate froro the adjunct communication

device,

14, The racthod of clairn 1, whercin the adjunct content event corresponds to an
automatic determination of a user location relative to a visual navigational aid.

15, The method of claim [, wherein the adjunct visual content includes a set of
predefined visual sequences, and wherein cach predefined visual sequence within the
set of predefined visual sequences corresponds to a predetermined type of application

program ovtcome corresponding to user interaction with the application program.

16. The method of claim 1, wherein a communication session with the remote
system cotresponds to commmmication of one of a pre-recorded message and a

request for a live chat scssion.

17. The method of claim 16, wherein the pre-recorded message corresponds to
one of a message from a remote user associated with the remote system, ap

application program upgrade, and an add-on to the application program.

1&, The method of claim 1, further comprising:
receiving a commaunication from the remote system; and
generating an adiunct communication notification in response to the

communication received from the remote systen.
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19 The method of claim 18, further comprising presenting adjunct visual content
using the adjunct communication device while the computing system is in an online

mode 1n which network communication can occur,

240 The method of claim 18, further comprising presenting adjunct visual content
using the adjunct communication device while the computing system is in an offline

mode in which network comumunication does not occur.

21 The method of claim 1%, wherein generating an adjunct communication
notification comprises changing a display state of a graphical element displayed by
one of the primary display device and a display-cnabled user input apparatus separate

from the adjunct communication dovice.

22, The racthod of claim 1, whercin the adjunct conrnunication device carries an
illumination apparatus, and wherein the method further comprises changing an
ilfumination state of the ilhumimation apparatus in a manner that corresponds to the

adjunct content event.

23. The method of claim 22, wherein changing an illumination state of the
illumination apparatus comprises selectively generating optical signals in a manner
that provides an indication of one of an occurrence of 4 predetermined application
program event and a level of user proficiency in interacting with the application

program.

24, The method of claim |, wherein the adjunct communication device carries a
set of adjunct input devices configured to detect input from the user, and wherein the
adjunct content event corresponds to a signal generated by an adjunct input device

within the set of adjunct input devices.
25, The method of claim 24, wherein the set of adjunct input devices comprises a

set of sensors configured to detect one of user proximity, user presence, user motion,

and uscr gestures in a spatial region proximate to the adjunct cornmunication device.
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26. The method of claim 1, whercin the application program comprises an

clectronic game.

27. The method of claim 26, wherein the application program corresponds to at
least one of a strategy game, a tactical game, an adventure game, a visual novel, an
interactive movie, an action-adventure game, a role playing game, a navigation game,
a combat game, a fust person game, a third person garse, a vehicular game, an
educational game, a training game, a simulation game, a maze game, 2 puzzle game,
a trivia game, a board game, a card game, a gambling game, a music game, a dance

game, a sports game, an exercise game, and a party game,

28. The method of claim 26, wherein the application program corresponds to one

from the group of a single user game and an interactive game.

28, The method of claim 26, wherein the application program corresponds to an

MMQO game.

30. The method of claim 15 further coraprising:
determining whether g first predetermined type of application program
outcome within a set of predetermined types of application program
outcomes has occurred during application program execution; and
transferring a first predefined visual sequence within the set of predefined
visual sequences to the adjunct commumication device in response to
occurrence of the first predetermined type of application program

outcome.

3L The method of claim 30, wherein the first predetermined type of application

program o gicome corr GSpOﬂdS to an electronic game event,

32. The method of claim 31, wherein the electronic game event corresponds o
one of user transition to a next game level, user interaction with a non-player

character, and user interaction with a remote user.



WO 2012/141693 PCT/US2011/032294

i0

15

30

33 The method of claim 1, further comprising generating an adjunct
communication device configuration interface that includes a set of graphical
controls responsive to user inpat for selectively defining types of visual information

as adjunct visual content to be transferred to the adjunct compmunication device,

34 The method of claim 33, further comprising determining at least one of an
amount of visual information and an amount of visual detail within the primary visual
content based upon user input directed to the adjunct cornnmunication device

configuration interface.

35, The method of claim |, further comprising avoiding the transfer of adjunct
vigual content to the adjunct communication device in the absence of an initialization
process by which the computing system recognizes the adjunct commumication

device.

36. The method of claim 35, further comprising outputting adjunct visual content
to the primary display device rather than transterring adjunct visual content to the
adjunct communication device 1o the absence of an tmitialization process by which

the computing system recognizes the adjunct commmunication device.

Cod

7. The method of claim 1, further comprising performing a set of adjunct
conmumunication device initialization operations in response to an initial detection of a
coupling that cnables signal communication between the processing uvnit and the
adjunct communication device, wherein the set of adjunct communication device
imitialization operations includes automatically transterring adjunct comununication

device firmware from the memory to the adjunct comnmunication device,

38 The method of claimn 37, wherein performing a set of adjunct compmunication
iitialization operations occurs in associgtion with a peripheral device enurmeration

Process.

39, A system for providing a user with a visual environment corresponding to an
application program, the visual environment comprising a primary visual interface

and an adjunct visual interface, the primary visual interface providing a main sowrce
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of visual information for user interaction with the application program, the system
comprising:

a Processing unit;

a primary display device coupled to the processing unit;

5 an adiunct communication device separate from the primary display device and
couplable to the processing unit, the adjunct communication device
comprising # display apparatus configured to output ireages having at least
two dimensional characteristics;

a set of memories coupled to the processing unit, the set of memories storing
He program instructions comprising:

a portion of an application program configured to manage the generation
of primary visual content and the transfer of the primary visual content
to the primary display device in association with application program
execution;

15 an adjunct conmununication manager configured to manage adjunct
communication operations comprising;
determining whether an adjunct content event has occurred; and
selectively transferring one from the group of an adjunct countent
notification  and adjunct visual content to  the adjunct
20 communication device in response to the occurrence of an adjunct
content ovent,

wherein the adjunct content cvent corrgsponds to one of an application

program installation sequence, an occuwrrence of an application program

event, an indication of a level of aser proficiency in interacting with the

15

application program, a comprunication scesion with a remote systers, and
a predefined visual scquence that includes one of video datz and
animation data that is automatically selected for presentation to the user
during one of application program installation and application program
gxecution.

30

40. The system of claim I, further comprising at least one of a local adjunct

information source and a remote adjunct information source,
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41, The system of claim 39, wherein the portion of the application program and

the adjunct communication manager are cach executed by a local computing system.

42, The systemn of claim 39, wherein the adjunct comyounication manager is
executed by a local computing system and the portion of the application program is
executed by a remote computing system configured for network communication with

the local computing system.

43. The system of claim 39, wherein the display apparates of the adjunct
communication device is configured to oulput images having one of quasi-3D and 3D

characteristics.

44, The system of claimn 43, wherein the primary display device is configured to

output rnages having one of quasi-3D and 3D characteristics,

45.  The system of claim 39, wherein the adjunct communication device includes

a Direct Memory Access (DMA) controller.

46, The system of claim 39, wherein the adjunct communication device excludes

a frame buffer for storing adjunct visual content.

47. The system of claim 39, wherein the adjunct communication manager is
configured 10 manage adjunct communication operations further comprising
determining whether an adjunct content event corresponds to adpunet visual content

that is 1o be essentially immediately presented to the user,

43. The system of claim 39, wherein the adjunct communication manager is
configured to manage adjunct compunication operations further coroprising
determining whether an adjunct content event corresponds to adjunct visual content
for which presentation to the user is to be deferred until receipt of user nput
following transfer of an adjunct content notification corresponding to the adjanct

visual content to the adjunct communication device,
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44, The systemn of claim 39, wherein the adjunct visual content comprises a set of
predefined visual sequences, each predefined visual sequence within the set of
predefined visual sequences corresponding to a predetermined type of application

program outcome that can result from user interaction with the application program.

SO The system of claim 49, wherein the adjunct communication manager is
configured to manage adjunct corvmurnication operations further comprising:
determining whether a first predetermined type of application program outcome
within a set of predetermined types of application program outcomes has
occarred during application program execution; and
transferring a first predefined visual sequence within the set of predefined visual
sequences to the adjunct communication device in response 1o occurrence of

the first predetermined type of application program outcome,

51 The system of claim 50, wherein the first predetermined type of application

program ouicome corresponds to an electronic game event.

52. The system of claim 51, wherein the electronic game event correspounds 1o
one of user transition to a next game level, user interaction with a non-player

character, and user interaction with a remote user.

53, The system of claim 39, wherein the adjunct visual content corresponds to
one of a virtual user location with respect to a visual navigational aid, a request fora

Iive chat session, and a pre-recorded message.

54, The system of ¢claim 39, wherein the visual environment further includes a set
of user sclectable graphical clements configured to control aspects of adpunct
communication device operation in response to user input, and wherein at least one
of the application program and the adjunct conununication manager is configured to

manage the visual presentation of the set of user selectable graphical elements.

55, The system of claim 39, wherein the set of memories further stores program
instructions comprising an adjunct communication device configuration module for

generating a configuration interface by which particular types of visual content can
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be selectively identified as adjunct visual content for presentation by the adjunct

cominunication device in response (o user put.

56.  The systern of claim 39, wherein the adjunct communication device further
comprises a set of adjunct input elements configured to detect one of user proximity,
user presence, user motion, and user gestures in a spatial region proximate to the

adjunct communication device.

57. The system of claim 39, wherein the adjunct communication device further
comprises an lumination apparatus configured to output illumination signals

corresponding to an adjunct content event.

S8, The system of 57, wherein the iltamination apparatus is configured to output
ihumination signals that provide one of an jndication of adjunct visual content
available for user selection, an occurrence of a predetermined application program
event, and an indication of a level of user proficiency in interacting with the

application program.

59, The system of claim 39, wherein the adjunct communication device is
configured to retrieve adjunct communication device firmware in association with

adjunct communication device initialization operations.

60. The system of claim 39, wherein the adjunct communication device
initialization operations are performed o association with a peripheral device

erumneration process.

61. The system of clairn 39, further comprising a first communication interface
coupled to the processing unit and a second commumication interface coupled to the
adjunct comnunication device, the first commmnication interface selectively
couplable to the sccond commumication interface to enable selective coupling

between the processing unit and the adjunct commanication device.

62. The systemn of claim 60, wherein each of the first communication interface

and the second communication interface comprises a USB interface.

(941
~3
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63. The system of claim 39, further comprising a display-cnabled user input
apparatus coupled to the processing unit, the display-enabled user input apparatos
separate from the adjunct communication device and comprising a set of user
selectable input elements configured to transmit optical signals corresponding (o

graphical images.

64. The system of claim 63, further comprising a set of user selectable graphical
clements configured for controlling aspects of adjunct communication device
operation in response to user input, the set of user selectable graphical control
clements displayable by at least one of the primary display device and the display-

enabled user input apparatus.

58
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