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FIG. 1

tion content into virtual reality (VR) content presented by head mounted
display (HMD) of an HMD user is provided. The method includes provid-
ing a VR scene to the HMD of an HMD user and receiving indications
from one or more spectator devices of one or more spectators that corre-
spond to requests for audience participation content for participating in the
VR scene. The method and system is capable of sending audience partic-
ipation content to the spectator devices for enabling spectator interactivity
with the audience participation content via respective spectator devices.
The method and system provided also enables a receiving of the spectator
input, which may then be subsequently integrated into the VR scene of
the HMD.

[Continued on next page]



WO 2018/064005 A1 {100V A0 0N 0

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2018/064005 PCT/US2017/053340

INTEGRATING AUDIENCE PARTICIPATION CONTENT INTO VIRTUAL
REALITY CONTENT

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to integrating audience participation content (APC)
into virtual reality (VR) content provided by an HMD, and more particularly, methods and
systems for providing audience participation content to one or more spectators and integrating

spectator input in response to the audience participation content into the VR content.

BACKGROUND

[0002] Virtual reality (VR) scenes provided by head mounted displays (HMDs) are
becoming a more and more popular medium for consumers to interact with content. While part
of the allure of VR is its ability to virtually transport a user into an environment detached from
his or her real world surroundings, there are many circumstances in which a complete
detachment from the real world becomes a detriment to the VR experience. This is may be the
case for social situations in which one or more spectators are watching an HMD user interact
with a VR scene.

[0003] Typically, while spectators are able to engage with the user’s VR activity by
watching it via a social screen, they are prevented from participating in it. In certain social
situations involving VR activity, spectators may wish participate in a VR scene of an HMD user
by helping the HMD user or otherwise decide an outcome for the user within a VR environment.
The HMD user may likewise wish to receive a form of audience participation to promote
cohesion of the social group. Thus, there is an opportunity to increase audience-to-user, user-to-
audience, and intra-audience engagement by providing audience participation content for
spectators to interact with and subsequently using the resulting audience input as causal

determinants to VR content navigated by the user.

[0004] It is in this context that embodiments of the disclosure arise.
SUMMARY
[0005] Embodiments of the present disclosure provide methods and systems for

integrating audience participation content (APC) into virtual reality content, and more
specifically, for generating an APC call to be delivered to a spectator device, receiving a
resulting input of the spectator, and determining and integrating an outcome of said inputs into a
virtual reality (VR) scene of an head mounted display (HMD) user. It should be appreciated that
the present disclosure can be implemented in numerous ways, such as a process, an apparatus, a
system, a device or a method on a computer readable medium. Several inventive embodiments

of the present disclosure are described below.
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[0006] In certain embodiments, a computer-implemented method may include operations
for providing spectator interactivity with virtual reality content presented by a head mounted
display of an HMD user. According to these embodiments, the method involves providing a VR
scene to the HMD of the HMD user and sending a request to a client device of a spectator for
spectator input. The client device is configurable to generate one or more markers in response to
the spectator input that is to be displayed on a display associated with the client device, wherein
the spectator input is configured to provide interactive input to the VR scene. The method
further includes operations for capturing one or more images from a VR interactive space that is
inclusive of the spectator using one or more image capture devices. In these embodiments, the
images are usable to detect the one or more markers displayed on the display associated with the
client device of the spectator. Moreover, according to certain embodiments, the method also
includes operations for providing interactive input to the VR scene based on the detected
markers, wherein the interactive input is configured to be integrated into the VR scene to change

an appearance, or a progress, or a state of the VR scene.

[0007] In another embodiment, a computer-implemented method for processing
operations for integrating audience participation content into VR content presented by an HMD
of an HMD user includes providing a VR scene to the HMD of the HMD user. According to
these and other embodiments, the method includes receiving indications from one or more
spectator devices of the respective one or more spectators, the indications corresponding to
requests for audience participation content for participating in the VR scene. Additionally, the
method includes an operation for sending audience participation content to the one or more
spectator devices, which is configured to be displayed on respective displays associated with the
one or more spectator devices. According to these and other embodiments, the audience
participation content includes interactive content for obtaining spectator input from the one or
more spectator devices. The method further includes operations for receiving spectator inputs
from the one or more spectator devices for determining an outcome based on the spectator inputs
in response to the interactive content of the audience participation content. In these
embodiments, the method also includes operations for integrating the outcome based on the
spectator inputs in response to the interactive content of the audience participation content into

the VR scene.

[0008] In another embodiment, a non-transitory computer-readable storage medium
storing a computer program includes program instructions for providing a VR scene to an HMD
of an HMD user. The storage medium also includes program instructions for obtaining
indications from one or more spectator devices of respective one or more spectators that
correspond to requests for audience participation content for participating in the VR scene.

According to this and other embodiments, the storage medium further includes program

2.



WO 2018/064005 PCT/US2017/053340

instructions for sending audience participation content to the one or more spectator devices, the
audience participation content including interactive content configured to be displayed on
respective displays associated with the one or more spectator devices. The audience
participation content may additionally configure the one or more spectator devices to register
spectator input in response to the one or more spectators interacting with the interactive content
of the audience participation content. In these embodiments, the computer-readable storage-
medium may also include program instructions for obtaining the spectator input for determining
an outcome based on the spectator input in response to the one or more spectators interacting
with the interactive content of the audience participation content and program instructions for

integrating the outcome based on the spectator input into the VR scene.

[0009] Other aspects of the disclosure will become apparent from the following detailed
description, taken in conjunction with the accompanying drawings, illustrating by way of

example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The disclosure may best be understood by reference to the following description

taken in conjunction with the accompanying drawings in which:

[0011] Figure 1 shows an embodiment of a social virtual reality interactive space where
audience participation content (APC) is being delivered to a social screen and subsequently
integrated into a progress of a VR scene navigated by an HMD user.

[0012] Figure 2 illustrates an overall flow of a method for generating and delivering an
APC call, receiving APC inputs, determining an APC outcome, and integrating APC outcomes

into a VR scene.

[0013] Figure 3 shows an embodiment of a VR system capable of delivering APC to a
device of a spectator and integrating the APC into a progress of a VR scene of an HMD user.
[0014] Figures 4A-4D show embodiments of APC as they might appear on a device of a
spectator.

[0015] Figure 5 shows a representation of a VR scene in terms of intervals of high and

low activity and how an embodiment of an APC insertion logic might decide when to initiate
APC.

[0016] Figure 6 shows a representation of how integration of various embodiments of
APC into VR scene might affect progress within the VR scene.

[0017] Figure 7 shows an embodiment of an HMD capable of integrating APC into VR

scenes.
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DETAILED DESCRIPTION

[0018] The following embodiments describe methods, computer programs, and
apparatus for processing operations for integrating audience participation content (APC) into
virtual reality (VR) content. It will be obvious, however, to one skilled in the art, that the
present disclosure may be practiced without some or all of these specific details. In other
instances, well known process operations have not been described in detail so as to not to
unnecessarily obscure the present disclosure.

[0019] VR scenes or environments are typically configured to be navigable by a single
user at a time via an HMD and/or one or more controllers. Moreover, as HMDs are designed to
provide a completely immersive auditory and visual experience, HMD users interacting with VR
content may experience a disconnect from their real world settings. This disconnect can be less
than optimal in a number of situations, but it is especially so in social situations where an
audience of spectators is watching an HMD user interact with VR content.

[0020] To increase engagement of spectators within a social group, a social screen may
be provided to the audience of spectators. The social screen may have, for example, a projection
of the HMD user’s VR experience in real-time so that the audience may engage in the HMD
user’s progress within a VR scene. Although social screens allow for some level of engagement,
there is still little opportunity for an audience to participate in the HMD user’s progress within
the VR scene. That is, audience members often feel a detachment from a VR scene navigated by
an HMD user due to their inability to cause any meaningful change to the VR scene or the HMD
user’s progress therein. In a similar sense, HMD users navigating a VR scene may wish to
receive causal input from an audience.

[0021] One method of increasing engagement of an audience with a VR scene of an
HMD user is to provide audience participation content (APC) to a mobile device (e.g., mobile
phone, tablet, smartwatch, laptop, etc.) of spectators within the audience. In certain
embodiments, once an APC call (e.g., a request for spectator input) is delivered to a mobile
device of a spectator, the spectator may then interact with the APC on his or mobile device. In
certain cases, the interaction may request a selection for a vote. In other embodiments, the APC
may request completion of a task involving skill (e.g. a game within a game) such as a puzzle,
trivia, pattern recognition, building something virtually similar to Minecraft, farming for game
assets or currency, creating a weapon, reloading a weapon, upgrading a weapon, interrogating an
in-game character for information, reading a map for directions, securing a transport vehicle, etc.
Embodiments such as those requesting completion of a task are referred herein as APC tasks.
Embodiments such as those requesting a vote are referred herein as an APC vote.

[0022] In still other embodiments, APC tasks may request a spectator perform a (virtual)

task involving luck, such as a roll of a dice, flip of a coin, spin of a wheel, crank a slot machine
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or other platform for allowing a spectator to randomly (or semi-randomly) choose an outcome.
In these embodiments, even though outcomes of the APC may be random or semi-random, they
nevertheless give a sense of agency to the spectator for creating or otherwise being responsible
for the outcome.

[0023] Further embodiments of APC may include allowing a spectator to send a message
or donate a game asset or currency. Embodiments such as these are referred herein as APC
communications.

[0024] In all of the aforementioned embodiments, there is some form of audience
participation through interacting with the APC. The result of the audience interaction with the
APC may also be known as APC input or spectator input. For example, APC input may include
a vote, a donation, completion of a task, a message, or some other input provided by an audience
member in response to APC. According to some embodiments, APC input is communicated to a
VR system via a QR code that is displayed by the device of the spectator. According to these
embodiments, the spectator may be instructed to raise his mobile device displaying the QR code
for a camera of the VR system to capture. In these embodiments, the spectator, having to
physically raise his mobile device, is given a greater sense of agency and engagement with
respect to his input.

[0025] A number of different types of markers may also be used according to other
embodiments for communicating spectator input to the computing device of the HMD. For
example, a drawing, an audio sound, a graphic, or a combination of two or more thereof may all
be used to communicate spectator input to the computing device of the HMD.

[0026] Although raising a QR code or marker or indication for a camera to capture
allows for a greater sense of participation and engagement with the HMD user, there are a
number of other embodiments that may not require or make use of a QR code to communicate
an APC inputs. For example, if the spectator device is connected to the VR system via wireless
connection, the spectator device may communicate APC input via the same connectivity.

[0027] In other embodiments, to create a greater sense of engagement and agency for
spectator who is responding to an APC call, the spectator may be instructed or requested to
move his device or his self physically about the social virtual reality interactive space. The
example is meant to illustrate that certain embodiments include physical activity, tasks, drills, or
miming, to be part of APC.

[0028] In certain embodiments, each of the spectators is given the same APC, as might
be the case for an APC requesting a vote. In other embodiments, different APCs are delivered to
different audience members. In certain embodiments, audience members may be able to choose
between different APCs. In other embodiments, it may be predetermined which spectator

receives which APC.
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[0029] In general, in order for a VR system to deliver APC to a spectator device, the two
should be connected. In some embodiments, a spectator may request to receive APC from a VR
system by opening an application on his mobile device. The application may then display a
quick response (QR) code for the spectator to flash to a camera of the VR system. The QR code,
once read, identifies the mobile device as a spectator and schedules an APC call to be
communicated with the mobile device. In other embodiments, the VR system may recognize a
mobile device of a spectator via Bluetooth connection, near-field communication (NFC), Wi-FHi,
or GPS. In other embodiments, spectators may flash a QR code with their user devices to an
image capture device associated with the VR system. The image capture device may then read
the QR code and subsequently pair or link one or more user devices with the VR system or a
computing device associated with the VR system.

[0030] In some embodiments, VR environments or scenes may be designed with APC in
mind. At one extreme, certain embodiments of VR content may be designed around audience
participation, for example, highly social games designed for two or more players. In other
embodiments, VR content may be designed to highly reward HMD users when an audience
participates through APC. In still other embodiments, VR content may not necessarily be
designed to feature APC or to have built-in APC. In these embodiments, APC may still be
supported with the use of an APC insertion logic, which analyzes VR content and game state
trajectory to find a window within the VR content trajectory that is fit to insert APC.

[0031] For example, the APC insertion logic may determine that there is a window of
low activity (or user input) a few moments in the future. It may then instantiate APC using an
APC generator to be delivered to the audience within the window of low activity. In some
embodiments, the APC generator communicates with a VR content generator to determine what
to include within the APC. For example, the APC content generator may determine from the
VR content generator a set of variables within the VR content that are fit to be included within
an APC call. According to some embodiments, the APC call may cause in game variables to
change, such as a weapon, an avatar, a background setting, an enemy monster, a voice of an
enemy, a direction of gravity, or a difficulty of a game setting. In other embodiments, the HMD
user is able to initiate an APC call to his spectators.

[0032] Once an APC call is delivered to a mobile device of a spectator and returned with
APC input from the spectator, the VR system is configured to determine an APC outcome
accordingly. For example, if an APC was called for a vote on which of three weapons A, B, or
C the HMD user is to be provided with, and three APC inputs are received for weapon C and
only one for weapon A, then weapon C would become the APC outcome.

[0033] In certain embodiments, the APC outcome is integrated into the VR scene by an
APC integration logic. For example, the APC integration logic may instruct the VR content

generator to render and provide weapon C for the HMD user to use.
-6-



WO 2018/064005 PCT/US2017/053340

[0034] As used herein, a ‘“VR scene’ is taken to mean the set of visual and auditory
outputs at any given moment of a virtual reality capable device that includes virtual reality
content. Furthermore, as used herein, a VR environment is meant to denote the set of conditions

that are sufficient to provide an environment that may be perceived as a virtual reality.

[0035] As used herein, ‘APC’ is generally taken to encompass content directed to an
audience for audience participation or feedback or input, as well as the resulting input by the
spectator, a resulting outcome of the resulting inputs, and VR content that has been altered due
to integration of audience input. In other senses, it is also meant to be inclusive of content

displayed on a social screen in addition to spectator devices.

[0036] An ‘APC call’ is meant to denote a call or request for audience participation. An
APC call or request is instantiated by sending data over network to one or more client devices
associated with audience members that include APC. In some embodiments, an APC insertion
logic determines a window of time within a VR scene in which to place an APC call. In these
embodiments, an APC generator might decide on what the APC call may contain (e.g., a vote on
a weapon). Additionally, an APC call may also refer to that which is received and displayed on
a spectator device as a result of the APC call.

[0037] As used herein ‘APC input’ or ‘spectator input’ is taken to mean any detected set
of inputs or actions made by a spectator, typically as a result of spectators interacting with
interactive content delivered by audience participation content. . However, it should be noted
that certain spectator inputs may be provided by spectators outside of interacting with audience
participation content. As earlier mentioned, APC inputs or spectator inputs may include a vote,
a donation, a message, completion of a task (e.g., game within a game), an input corresponding
to a game action for the HMD user, a selection for the HMD user, a joint action made with the
HMD user, or a combination of two or more thereof. APC input, once delivered back to the VR
system hosting the HMD user may then be used to determine an APC outcome.

[0038] In general, spectator input may be configured to be integrated into the VR by
augmenting the VR scene in some way. Many types of augmentation are possible with the
method and system discussed herein. In certain embodiments, augmenting the VR scene may
involve integrating the spectator input to change an appearance of the VR scene in some manner.
In other embodiments, augmenting the VR scene may involve changing progress of VR content
or changing a state of content. For example, if the VR scene includes a VR game, the
augmentation may include changing a game state of the VR game. In still further embodiments,
augmenting the VR scene may include providing interactive input for the HMD user. According
to these and other embodiments, augmentation may include providing an input into the VR scene

such as those that may be provided by a controller associated with the VR scene. In other
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embodiments, the augmentation may involve integrating spectator input into the VR scene such
that parameters associated with the VR scene are changed according to the spectator input.
[0039] In general, VR scenes may include many different types of media or content. For
example, in certain embodiments the VR scene may include a VR game, a VR tour, a VR movie,
a VR commercial, or a VR conference call or communication.

[0040] As used herein, ‘APC outcome’ refers to the end result or outcome of one or
more APC inputs with respect to a future game state of the HMD user. For example, a ballot
result of weapon C is an APC outcome insofar as it is an outcome of APC inputs (votes) and
causally affects a future game state of the HMD user (the HMD user will be given weapon C).
[0041] As used herein, ‘APC integration’ and ‘integrating APC’ refers to computational
processes that make APC outcomes and/or inputs a part of the VR scene or environment of the
HMD user. Thus, APC integration may include rendering a next segment of a VR scene to

include a version of weapon C to be wielded by the HMD user.

[0042] As used herein, ‘social VR interactive space’ refers to a real world setting in
which an audience of one or more spectators may observe an HMD user interact with VR

content first hand.

[0043] As used herein, an ‘APC task’ is a task, challenge, or game within a game

delivered to a spectator device requiring the spectator to provide APC input.

[0044] In general, the term ‘VR system’ is taken to mean at least a minimum set of
components that allow for integrating audience participation content into the VR scene. For
example, a VR system as used herein may comprise of at least one HMD, at least one computing
system or device, and at least one spectator detection or capture device. Spectator capturing
devices may include, by way of example, one or more cameras, microphones, hand held input

devices, or other networked device such as a tablet or a controller.

[0045] In some embodiments, the VR system may include a computing device or system
that is separate from the HMD while in other embodiments, the computing device or system may
be an integral part of the HMD. For example, in some embodiments, the computing device of
the HMD may be a mobile computing device associated with a mobile phone. In these
embodiments, the computing device may be attachable to the HMD. In other embodiments, the
computing device may be a game console or a standalone computer that is connected to the

HMD. In still other embodiments, the HMD may house the computing device.

[0046] Figure 1 shows an embodiment of a social VR interactive space 100 having an
HMD user 101 being presented with a VR scene 134 via an HMD 102. The social VR
interactive space 100 is also shown to include an audience 112 of spectators 104, 106, 108, and

110, all of whom are watching HMD user 101 navigate the VR scene 134 via a social screen

8-



WO 2018/064005 PCT/US2017/053340

130. Each of spectators 104, 106, 108, and 110 are shown to be tracked via image capture
device 122. Although only one image capture device 122 is shown in the figure, there may be
any number of such devices located within the social VR interactive space 100. Image capture
device 122 communicates with a computing system (not shown) either coupled to HMD 102 or
housed within HMD 102.

[0047] An APC call 132 is shown to be displayed on social screen 130 in Figure 1. The
APC call 132 is shown to include a request for a vote among three game asset choices: 124, 126,
and 128. HMD user 101 is made aware of a state of voting via indication 136 within the VR
scene 134. In response to the APC call 132, spectators 104, 106, 108, and 110 each provide an
APC input via their respective mobile devices 114, 116, 118, and 120. In certain embodiments,
each APC input includes a corresponding QR code (not shown) to be displayed by each
spectator device and subsequently captured by image capture device 122.

[0048] It is contemplated that according to certain embodiments that APC call 132 is
also displayed to one or more of the mobile device 114-120 in addition to or instead of social
screen 130. As a result, spectators 104-110 may be made aware of the APC call 132 by simply
looking at their respective mobile devices.

[0049] Spectators 106, 108, and 110 are shown to have voted for game asset C 128,
while spectator 104 is shown to have voted game asset B 126. The VR system determines the
APC outcome of the APC call 132 to be game asset C 128, which happens to be a soup ladle.
The APC outcome is made known to HMD user 101 via an indication 138 displayed within VR
scene 134. In some embodiments such as in the embodiment shown in Figure 1, APC
integration may provide a display of APC outcome 140 to HMD user 101. In this embodiment,
the HMD user 101 is explicitly shown what the APC outcome is via text notification indication
138 and/or visual display of APC outcome 140.

[0050] In other embodiments, APC integration may proceed to provide a succeeding VR
scene without specifically pointing out the APC outcome 140 to HMD user 101. For example, if
HMD user 101 is already interacting with a VR scene via HMD 102, the HMD user 101 may
suddenly discover that the weapon he is yielding is a soup ladle associated with APC outcome
140. Thus, whether a VR scene pauses for APC outcomes or whether APC outcomes occur in
sync or in real-time with a VR scene will depend on various embodiments, although either may
be used in a single VR scene.

[0051] Figure 2 shows an embodiment of an overall flow of a method for integrating
APC into VR content. Operation 200 is configured to display a VR scene for an HMD user. In
operation 210, the method is configured to generate an APC call. As earlier discussed, an APC
call may include a request for APC input that is displayed on a spectator device or a social
screen within the social VR interactive space. Although not shown, there are many ways for the

method to flow to or trigger operation 220. For example, operation 220 may be built into VR
9-
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content such that an APC call is generated at particular moments within the VR content by
design. In other embodiments, operation 220 may be triggered by HMD user input, by the
particulars of the VR scene, or by spectator input.

[0052] The method then flows to operation 220, wherein the APC call is delivered to a
social screen and/or mobile devices of spectators. For example, if the APC call is for a spectator
vote, the social screen may display the choices of the vote. If instead or in addition the APC call
is for spectators to complete tasks requested of them, the social screen may display one or more
tasks requested of the spectators. As discussed above, certain embodiments of APC calls will
request different tasks of different spectators whereas other embodiments may request the same
task of each spectator. In certain other embodiments, the spectators may choose from a set of
APC tasks displayed on the social screen and/or their mobile devices.

[0053] Once a spectator has successfully interacted with a given APC call such as an
APC task, APC vote, or APC communication, the resulting APC input is received by the method
in operation 230. In certain embodiments, APC input is received via image capture of QR codes
displayed by spectator devices. In these embodiments, each QR code is unique to the spectator,
the APC call, and the APC input. For example, according to the method, a certain QR code may
represent a certain APC input by a certain spectator device. As a result, once the QR code is
read by the method, an APC outcome may then be determined in the following operation, for
example, in operation 240.

[0054] As discussed previously, operation 240 of the method may include reading QR
codes to ascertain, tabulate, compare, or otherwise analyze APC inputs to determine an APC
outcome. Depending on the nature of the APC calls generated in operation 210, APC outcomes
may take one of a number of forms in operation 240. For example, if operation 210 generated an
APC call including an APC vote, then operation 240 would simply determine the APC input
with the most votes to be the APC outcome. In this case, a single variable is being voted on.
Thus, an APC outcome would define said variable as a particular value.

[0055] However, if operation 240 generated APC calls including a different APC task for
each spectator, the particulars of how operation 240 determines an APC outcome will depend on
the type of APC call and APC task. In some embodiments, for example, if each APC task is to
roll a dice to determine a number of points to award the HMD user, a resulting APC outcome
might be simply to sum up each individual APC input (dice roll result). In other embodiments,
APC inputs may interact non-linearly, synergistically, antagonistically, or not at all with respect
to determining an APC outcome.

[0056] In certain embodiments, each QR code may be generated as a result of a single
APC input. For example, if an APC call included a request for spectators to vote twice
regarding a first virtual item and a second virtual item, a first QR code may be generated

corresponding to the first APC input (e.g., the vote regarding the first virtual item) and a second
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QR code may be generated corresponding to the second APC input (e.g., the vote regarding the
second virtual item). As a result, the spectator may need to have both QR codes read by an
image capture device associated with the system. In other embodiments, a QR code may be
generated that corresponds to more than one APC input. For example, a single QR code may be
generated based on the two votes regarding the first and second virtual item.

[0057] After an APC outcome is determined, the method then flows to operation 250,
which is configured to integrate the APC outcome into a VR scene of an HMD user. As
discussed earlier, this operation may be carried out by an APC integration logic of the VR
system. In some embodiments, spectators are able to view the APC outcome on the social
screen.

[0058] In Figure 3, an embodiment of a VR system that is able to integrate APC into VR
content is shown. In particular, a computing system 302 is shown to include the following
components: I/O interface 304, VR content generator 306, social screen generator 308, VR
content manager 310, APC generator 312, APC insertion logic 314, APC outcome logic 316,
APC integration logic 318, social network interface 320, network interface 322, playback
manager 324, and QR code reader 326. According to the current embodiment, computing
system 302 is interfaced with a social screen 338, HMD 332, spectator device 352, and social
network 328 via I/O interface 304 and/or network interface 322.

[0059] According to the embodiment shown, VR content generator 306 is able to provide
HMD 332 with VR scenes. VR content generated by VR content generator 306 is also used by
social screen generator 308 to provide a 2-dimensional (or 3-dimensional) representation of VR
content to be displayed to a secondary display viewable by an audience. Also shown in the
current embodiment is a VR content manager, which is responsible for interfacing with VR
content generator 306 and APC generator 312 to decide on the particulars of integrating APC
into VR content. For example, the VR content manager 310 may provide a set of game-related
variables that may become the subject of APC. Conversely, VR content manager 310 may also
protect certain aspects VR content from becoming subject to audience participation.

[0060] APC generator 312, as mentioned previously, communicates with VR content
manager 310 to decide a subject matter for what APC is to include. Itis also configured to
generate APC calls based on a decided subject matter. For example, APC generator 312 may
learn from VR content manager 310 that VR content being presented to HMD user is a game of
Sisyphus, wherein a player attempts to push a large boulder up a tall mountain. APC generator
312 may also learn from VR content manager 310 that certain game parameters may not be
subject to audience participation (e.g., that the boulder inevitably falls back down the mountain),
yet other parameters may be decided by audience participation (e.g., the type of shoes Sisyphus

wears). APC generator 312 may then produce an APC call including a vote on what types of
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shoes an audience wishes to bestow upon Sisyphus. APC generator 312 is also configured to
send the APC call out to social screen 338 and spectator device 352.

[0061] Computing system 302 is also shown to include an APC insertion logic 314,
which also interfaces with VR content manager 310 to decide on an appropriate time/place
within the VR scene to deliver the APC call. For example, APC insertion logic 314 may
determine that a window of time in which the boulder is falling back down the mountain is a
suitable place to invite audience participation (e.g., deliver APC calls to spectator device 348).
According to these embodiments, the HMD user is not unnecessarily distracted by audience
participation during games states of high activity requiring a higher level of user attention.
[0062] Once APC calls are delivered to spectator devices 352, APC input may then be
received back at the computing system 302. APC outcome logic 316 is configured to determine
an APC outcome based on those APC inputs. For example, if a majority of spectators voted to
give Sisyphus a pair of Crocs slippers, then the APC outcome logic 316 would produce an APC
outcome of Crocs slippers for Sisyphus to wear within the VR scene. APC integration logic 318
is configured to integrate APC outcomes determined by the APC outcome logic 316 into the VR
content. In these embodiments, for example, APC integration logic 318 may instruct with VR
content generator 306 to provide Sisyphus with the Crocs slippers.

[0063] Social network interface 320 is able to provide an ability of sharing or streaming
a VR scene with or without APC to a social network 328. In certain embodiments, social
network interface 320 may share clips of a VR scene coupled with a recording of audience
reactions and/or participation. Network interface 322 allows for the computing system 302 to
communicate with the Internet, as well as the social screen 338, the HMD 332, and spectator
devices 348, according to some embodiments. In other embodiments, a wired connection may
be used to connect the computing system 338 to either the social screen or the HMD 332, or
both.

[0064] Although HMD 332 is shown to be a standalone device connected to computing
system 302, it should be appreciated that whether HMD 332 is standalone or integrated with
computing device 302 is immaterial to the execution and scope of the method or system. For
example, in some embodiments, HMD 332 may have a slot or mount for computing device 302,
which may be allow for computing device 302 to be attached to and detached from HMD 332
freely. In still other embodiments, HMD 332 may be a standalone device that is connected to
computing system 302 either via wire or wirelessly.

[0065] HMD 332 is shown in Figure 3 to contain a VR display 334 and an APC display
336. In general, the VR display 334 is responsible for providing VR content to HMD user 330.
Audience participation content display 336 is to overlap to an extent with VR display 334 to
demonstrate that APC may be displayed using the VR display 334, according to certain

embodiments. In the same or additional embodiments, APC may be displayed in a dedicated
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region for APC display 336. Furthermore, although VR display 334 and APC display 336 is
shown to be housed within HMD 332, it should be noted that certain other embodiments may
have VR display 334 and APC display 336 to be additionally associated with computing system
302. For example, in an above-mentioned embodiment having the computing system 302 that is
mountable to the HMD 332, the VR and APC displays 334 and 336 may be physically
associated with the computing system 302. Thus, it is understood that the VR and APC displays
334 and 336 are shown to be associated with the HMD 332 for the sake of clarity and is not
meant to be limiting.

[0066] Also shown in the figure is spectator 348 interfacing with a spectator device 352.
The spectator device 352 is shown to include an I/O interface 340, an APC input interface 334, a
QR code generator 342, a GUI 346, and a display 350. GUI 346 and display 350 are responsible
for displaying an APC call including an APC task or APC vote to spectator 348. The APC call
may additionally or alternatively be displayed on social screen 338.

[0067] In some embodiments, the APC input interface 344 is configured to receive user
input or interaction in response to the APC call. According to some embodiments, the APC
input interface 334, once in receipt of an APC input, generates a QR code 352 via QR code
generator 342 to be displayed on display 350. Image capture device 320 is shown to capture an
image of the display 350, including the QR code 352. As result of capturing the QR code 352,
APC input is thus communicated to computing system 302. As earlier mentioned, there are
some embodiments that do not require a QR code 352 to be generated or used to communicate
APC input. That is, APC input may, in certain embodiments, be communicated to computing
system 320 via wireless connection, for example, via Bluetooth, Near Field Communication
(NFC), WiHi, intranet, the internet, etc.

[0068] In certain embodiments, APC input interface 344 may include physical buttons
that are responsive to a user’s physical input. In other embodiments the APC input interface 344
may be instantiated via the display 350, for example, if the display 350 is a touch-sensitive
display, which in certain embodiments, it is. In still other embodiments APC input interface 344
may be voice sensitive to record audience participation via vocalizations by the audience. Of
course, any number of the preceding types of APC input interface 344 may be used in
combination with one another.

[0069] Figures 4A-4D show various embodiments of APC or APC input interfaces as
they might appear to a spectator viewing a spectator device being presented with APC regarding
VR content of an HMD user. For example, spectator device 402 displays instruction 404 for
raising a QR code 424 to a camera to connect with an HMD or an associated computing system
during a user’s VR session. Figure 4B shows the spectator device displaying preliminary APC
after successfully connecting with the HMD user’s session. The preliminary APC includes a

confirmation 408, stats 410 on the HMD user’s progress, and an option to participate 412. If the
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spectator chooses to participate, Figure 4C shows an APC call that he may be presented with.
For example, the APC call may request a message 416 from the spectator. In certain
embodiments like the one shown, more than one APC call may be delivered to a spectator
device. In the embodiment shown, a second APC call includes an APC vote 418 for which type
of shoes to give JR’s character of Sisyphus. If the spectator votes for Crocs, the APC input
interface may then instruct the spectator to raise a QR code 422 to send in his vote.

[0070] Figure 5 shows a representation of a timeline of a trajectory of a VR content 500
based upon VR scene related activity or event frequency. Each vertical bar represents an
arbitrary unit of activity or event, wherein a high density of bars indicates a segment of frequent
user activity and/or VR scene related events. The absence of bars is made to indicate an
expected lack of user activity and/or VR scene related events. In addition, dotted circled regions
within the VR content trajectory represent APC insertion regions, while solid circled regions
represent regions non-insertion regions.

[0071] For example, segment 502 of VR content 500 has a relatively high activity rate.
VR content manager 310 and APC insertion logic 314 may decide, as a result, to not insert APC
during segment 502. Instead, APC insertion logic 314 may determine that segment 504 is more
suitable for inserting APC. However, although APC may be inserted within segment 504,
subsegment 512 may represent a cutoff period in which spectators may no longer provide APC
input.

[0072] Segment 506 is shown to be a period of low albeit non-zero activity. In these
circumstances, the VR content manager 310 may determine that only certain types of APC are
permissible, such as APC communications but not APC votes or APC tasks. Segment 508 is
shown to be a period of zero activity, much like segment 504. However the solid circled region
within segment 508 indicates that no APC is to be inserted. There may be a number of reasons
that APC insertion logic 314 is disallowed to insert APC even during segments with low or zero
activity.

[0073] In certain embodiments, the HMD user may override or veto APC to be inserted
during certain periods. In other embodiments, VR content manager 310 may determine that
there are no game-related variables that are suitable to be subject to APC. In still other
embodiments, APC insertion logic 314 may determine that segment 508 does not allow enough
time for an APC in general, or as instructed by APC generator 312. For example, not all APCs
take a same amount of time. Some APCs may have a turnaround time of less than about 10
seconds, while other may take up to about 5 or more minutes. Thus, APC insertion logic 314
may communicate with APC generator 312 to determine segment 508 allow enough time, while
segment 518 will.

[0074] Segment 510 shows a VR content segment with a variable activity level. For

example, in sub-segment 514, the activity rate is high, whereas it tapers to a lower rate in sub-
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segment 516. In some embodiments, VR insertion logic 314 may determine that APC may be
inserted towards the end of segment 510, but not at its beginning.

[0075] Figure 6 shows a representation of VR content 600 in terms of a game state 604
over time 602. Over the course of time 602, the VR content may experience causal changes its
game state depending on APC. For example, APC call 606 includes a vote between one of three
in-game assets. The APC outcome, the soup ladle causally affects the game state insofar as it
changes the HMD user’s ability to progress in the game or at least some visual or functional
aspect of the VR scene. The same is true of APC call 608, which requests spectators to choose
from one of four enemy bosses. In APC communication 610, a spectator provides a
communication containing a trap. Additionally, APC call 612 may include a level up, a game
asset (donation), some other type of content such as a snap, a GIF, a picture, an emoji, or it could

be a request for the HMD user to switch turns.

[0076] Figure 7 illustrates an additional embodiment of an HMD 702 that may be used
with the presented method and/or system. HMD 702 includes hardware such as a processor 704,
battery 706, virtual reality generator 708, buttons, sensors, switches 710, sound localization 712,
display 714, and memory 716. HMD 702 is also shown to include a position module 728 that
comprises a magnetometer 718, an accelerometer 720, a gyroscope 722, a GPS 724, and a
compass 726. Further included on HMD 102 are speakers 730, microphone 732, LEDs 734,
object/s for visual recognition 736, IR lights 738, front camera 740, rear camera 742, gaze
tracking camera/s 744, USB 746, permanent storage 748, vibro-tactile feedback 750,
communications link 752, WiFi 754, ultra-sonic communication 756, Bluetooth 758, and photo-

sensitive diodes (PSD) 760.

[0077] Although the method operations were described in a specific order, it should be
understood that other housekeeping operations may be performed in between operations, or
operations may be adjusted so that they occur at slightly different times, or may be distributed in
a system which allows the occurrence of the processing operations at various intervals associated
with the processing, as long as the processing of the changing of VR operations are performed in

the desired way.

[0078] One or more embodiments can also be fabricated as computer readable code on a
computer readable medium. The computer readable medium is any data storage device that can
store data, which can be thereafter be read by a computer system. Examples of the computer
readable medium include hard drives, network attached storage (NAS), read-only memory,
random-access memory, CD-ROMs, CD-Rs, CD-RWs, magnetic tapes and other optical and
non-optical data storage devices. The computer readable medium can include computer readable
tangible medium distributed over a network-coupled computer system so that the computer

readable code is stored and executed in a distributed fashion.
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[0079] Although the foregoing embodiments have been described in some detail for
purposes of clarity of understanding, it will be apparent that certain changes and modifications
can be practiced within the scope of the appended claims. Accordingly, the present
embodiments are to be considered as illustrative and not restrictive, and the embodiments are not

to be limited to the details given herein, but may be modified within the scope and equivalents of

the appended claims.
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CLAIMS

1. A computer-implemented method for processing operations for providing spectator
interactivity with virtual reality (VR) content presented by a head mounted display (HMD) of an
HMD user, comprising:

providing a VR scene to the HMD of the HMD user;

sending a request to a client device of a spectator, the request being for spectator input,
the client device configurable to generate one or more markers in response to the spectator input
to be displayed on a display associated with the client device;

capturing, by one or more image capture devices, images of a VR interactive space
inclusive of the spectator, the images usable to detect the one or more markers being displayed
on the display associated with the client device of the spectator; and

providing interactive input to the VR scene based on the detected markers, wherein the
interactive input is configured to be integrated with the VR scene to augment at least part of the

VR scene.

2. The computer-implemented method of claim 1, wherein the request includes audience
participation content, the audience participation content configured to be displayed in a graphical
user interface (GUI) on the display associated with the client device, the audience participation

content configuring the spectator device to receive the spectator input.

3. The computer-implemented method of claim 2, wherein the audience participation
content further configures the client device to receive a touch input from the spectator via the
display associated with the client device of the spectator, the touch input being processed to at
least partially be the spectator input to cause the augmenting of the VR scene, the augmenting
including one or more of changing an appearance of content, changing progress of content,
changing a state of content, providing interactive input for the HMD user, or a combination of

two or more thereof.

4. The computer-implemented method of claim 2, wherein the audience participation
content further configures the client device to receive an audio input from the spectator via the

client device, the audio input being processed to at least partially be the spectator input.
5. The computer-implemented method of claim 1, wherein the one or more markers

associated with the spectator input include a quick response (QR) code, a drawing, an audio

sound, an image, a graphic, or a combination of two or more thereof.
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6. The computer-implemented method of claim 1, wherein the spectator input includes
one or more of a vote, a communication, a completion of a task, a donation, an input to a game
action for the HMD user, a selection from the HMD user, a joint action made with the HMD

user, or a combination of two or more thereof.

7. The computer-implemented method of claim 1, wherein the VR scene includes a VR

game, a VR tour, a VR movie, a VR commercial, or a VR conference call or communication.

8. The computer-implemented method of claim 1, further comprising:

executing a pairing process with the client device to enable the sending of the request to
the client device, the pairing process including linking the client device with a computing device
of the HMD, the linking enabling communication during a session of use of the HMD, wherein
the pairing process is configured to enable linking with one or more additional client devices

proximate to the HMD and said computing device of the HMD.

9. A computer-implemented method for processing operations for integrating audience
participation content into virtual reality (VR) content presented by a head mounted display
(HMD) of an HMD user, comprising:

providing a VR scene to the HMD of the HMD user;

receiving indications from one or more spectator devices of respective one or more
spectators, the indications corresponding to requests for audience participation content for
participating in the VR scene;

sending audience participation content to the one or more spectator devices, the audience
participation content configured to be displayed on respective displays associated with the one or
more spectator devices, the audience participation content including interactive content for
obtaining spectator input from the one or more spectators via the one or more spectator devices,
respectively; and

augmenting the VR scene based on the spectator inputs in response to the interactive

content of the audience participation content.

10. The computer-implemented method of claim 9, wherein the indications
corresponding to requests for audience participation content includes quick response (QR) codes,

drawings, audio sounds, images, graphics, or a combination of two or more thereof.

11. The computer-implemented method of claim 9, wherein the audience participation

content further configures the one or more spectator devices to detect respective spectator inputs
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in response to touch inputs made by the one or more spectators while interacting with the

interactive content on the respective one or more spectator devices.

12. The computer-implemented method of claim 9, wherein the audience participation
content further configures the one or more spectator devices to detect respective spectator inputs
in response to audio inputs made by the one or more spectators while interacting with the

interactive content on the respective one or more spectator devices.

13. The computer-implemented method of claim 9, wherein the audience participation
content further configures the one or more spectator devices to generate markers in response to
spectator inputs for display on respective displays associated with the one or more spectator
devices, wherein said receiving the spectator inputs for determining the outcome involves

detecting the markers via one or more image capture devices.

14. The computer-implemented method of claim 13, where the markers include
barcodes, quick response (QR) codes, symbols, text, icons, drawings, audio sounds, images,

graphics, or a combination of two or more thereof.

15. The computer-implemented method of claim 9, wherein said receiving, from the one
or more spectator devices, the spectator inputs includes receiving data related to the spectator

inputs via wireless connection with the one or more spectator devices.

16. The computer-implemented method of claim 9, wherein the spectator input includes
one or more of a vote, a completion of a task, a message, a communication, a donation, an input
to a game action for the HMD user, a selection for the HMD user, a joint action made with the

HMD user, or combination of two or more thereof.

17. The computer-implemented method of claim 9, further comprising:

determining an outcome based on the spectator input from the one or more spectators via
the one or more spectator devices while interacting with the interactive content of the audience
participation content, wherein said augmenting the VR scene involves integrating the outcome

with the VR scene by adjusting one or more parameters associated with the VR scene.

18. The computer-implemented method of claim 9, wherein the VR scene includes a VR

game, a VR tour, a VR movie, a VR commercial, or a VR conference call or communication.
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19. A method to be executed by a client device for providing interactive input to a VR
scene being presented by an head mounted display (HMD) of an HMD user, comprising:

initiating a communication with a computing device of the HMD to pair the client device
with the computing device of the HMD;

receiving, from the computing device, interactive content configured to be displayed by a
display associated with the client device, the interactive content configuring the client device to
detect spectator input made by a spectator while interacting with the interactive content via the
client device;

detecting spectator input made by the spectator while interacting with the interactive
content via the client device; and

communicating, to the computing device, data associated with spectator input made by
the spectator while interacting with the interactive content via the client device, wherein the
spectator input is configured to be integrated into the VR scene being presented by the HMD of

the HMD user for augmenting at least part of the VR scene.

20. The computer-implemented method of claim 19, wherein said communicating, to the
computing device, data associated with spectator input involves configuring the display
associated with the client device to display one or more markers, the one or more markers
configured to be readable by one or more image capture devices associated with the computing

device of the HMD, the one or more markers corresponding to the spectator input.

21. The computer-implemented method of claim 19, wherein said augmenting at least
part of the VR scene includes one or more of changing an appearance of content, changing a
progress of content, changing a state of content, providing interactive input for the HMD user, or

a combination of two or more thereof.

22. The computer-implemented method of claim 19, wherein said initiating the
communication with the computing device of the HMD includes generating one or more markers
to be displayed by the display associated with the client device, the one or more markers
configured to be detected by one or more image capture devices of the computing device

associated with the HMD.
23. The computer-implemented method of claim 19, wherein said detecting the spectator

input made by the spectator while interacting via the interactive client device includes

registering a touch input or an audio input made by the spectator.
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Relevant to claim No.

Y Anonymous: "Grand Theft VR",

29 September 2016 (2016-09-29),
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Retrieved from the Internet:
URL:https://web.archive.org/web/2016092903
4830/http://grandtheftvr.com/

[retrieved on 2017-12-18]

the whole document

Y Anonymous: "THE FREE GTAV IFRUIT AND GAME
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Retrieved from the Internet:
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INTERNATIONAL SEARCH REPORT PCT/US20177053340
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1, 5-7, 13, 14, 20, 22

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 5-7, 13, 14, 20, 22

Reading a QR-code with a camera

2. claims: 2-4, 9-12, 15-18

Display of a personal user interface on a control device

3. claims: 8, 19, 21, 23

Pairing process of the control device
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