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1
INTERACTIVE MULTIMEDIA STRUCTURE

CROSE-RIFERENCT O RELATED
APPLICATION

This application ¢laims the benetit of U.S. Provisional
Patent Application No. 63/014,570, filed Apr. 23, 2020, the
content o which is incorporaled by reference herein in its
enlirely.

FIELD

Some example embodiments may generally relale 10 a
structure. and, more particularly, o an interactive mullime-
dia structure,

BACKGROUND

A video game is an electronic game that involves inter-
action with a vser interface or input device, such as a
Joystick. controller, keyboard, or motion sensing device. The
video game generales visual l[eedback [or a player. The
vigual [eedback is shown on a display device. such as a
television set, a monitor, a touch screen, projections on a
surface or a virtwal reality headset.

SUMMARY

According 1o a first embodiment, an interactive multime-
dia structure may comprisce a lloor surlace. a plurality ol wall
surlaces. a multimedia oulpul system. one or more user input
devices, and a (tracking system. The multimedia output
system may output one or more Two-dimensional images on
a majority of the plurality of wall surfaces to create an
immersive environment. The immersive environmenl may
comprisc one or more virtual objects and one or more virtual
environmenlal elements. The tracking system may track the
one or more users interaction with the one or more user input
devices within the interactive media structure. The multi-
media oulpul sysiem may modily oulpul ol the one or more
virtual objects based on the inleraction.

In a varant, the interactive multimedia structure may
further comprise a scoring, svstem that is associated with
computing one or more metrics based on tracking the one or
more users inleraction with the one or more inpul devices.
I & variant, the one or more metrics may comprise a reward.
a penalty, a skill level, a success or failure rate, or a
biometric. In a variant, the interactive multimedia structure
may [urther comprise a user impul system associaled with
controlling the interactive multimedia structure, accessing
one or more user services assoclaled with the inleractive
mulimedia structure, or accessing information related to nse
of the interactive multimedia structure. In a variant, the user
inpul syslem may be accessible through one or more user
devices ol the interactive mullimedia struclure or 1s acces-
sible through an application installed on user devices of the
one Or ore Users.

In a variant, the interactive multimedia structure may be
connecled, via a nelwork. with one or more other inleractive
multimedia siructures. In a variani, the one or more other
iteractive multimedia structures may be located within a
same interactive housing strueture as the interactive multi-
media structure, localed in one or more interactive housing
structures that dillerent lrom that ol the interactive mulli-
media siruclure, locaied at a same location as the interactive
multimedia structure, or located across one or more ditterent
locations from the interactive multimedia structure. In a
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variant, the one or more users interactions may cause one or
more modilications in ome or more immersive environments
ol the one or more olher interactive multimedia structures.

In & variant, the interaclive mullimedia structure may be
associated with one or wore computing devices that perform
at least the following: receive interaction information, pro-
cess the inleraction inlormation using a machine leamning
model Lo identilfy ome or more characteristics of the inter-
action information, determine, unsing the machine learning
model, one or more modifications to the immersive envi-
ronment based on the identified one or more characteristics,
and oulpulling the determined one or more modifications 1o
the muliimedia outpul system. In a variant. the interaction
information may be related 1o the one or more vsers inter-
action. In a variant, the machine learning model may be
trained based on other inleraction inlormation. In a varianl,
the multimedia oulput system may conligure the immersive
cnvironment based on profiles of the one or more users. In
a varant, the multimedia output sysfem may streamn a
multimedia feed of the immersive environment and/or the
interactions 1o one or more displays.

In a variant, the immersive environmenl may [urther
comprise avatars of the one or more vsers. In a variant, the
tracking system may comprise one or more light distance
and ranging devices or one o More Motion capture devices.,
In & variant, the tracking may be perlormed based on a color
ol the one or more user impul devices, a rellectivity ol the
ole or more user input devices, a size of the one or more vser
input devices, or a shape of the one or more vser input
devices. In a variant. the immersive environment may [ur-
ther comprise one or more virtual representations ol the one
or more user inpul devices. In a varianl, the mullimedia
OUTpUT system may output the one or more Two-dimensional
images on the floor surface.

According 1o a sceond embodiment. an interactive hous-
ing structure may comprise al least one interactive mulli-
media structure. ach inleractive mullimedia struclure may
comprise a floor surface, a plurality of wall surfaces, a
multimedia output systel, one or more User input devices,
and a tracking system. The interactive housing struclure may
lurther comprise a plurality of user services located within
the interactive housing structure. The interactive housing
structure may turther comprise ole Or More Sensors posi-
tioned within the interactive housing strueture. The one or
more sensors may be comligured Lo receive instructions [rom
a plurality of mobile devices sending requests o the one or
more of the plurality of uvser services or the at least one
interactive multimedia structure, and provide a response
associaled with the received instructions Trom the plurality
ol mobile devices.

The multimedia outpul system may oulpul one or more
two-dimensional images on a majority of the plurality of
wall surfaces to create an immersive environment. The
immersive environmenl may comprise one or more virlual
objects and one or more virtual environmental clements. The
tracking svstem may track the one or more vsers interaction
with the one or more user input devices within the interac-
tive media structure. The multimedia output svstem may
modi[y output of the one or more virtual objects based on the
inleraction.

In a variant, the plurality of user services may comprise
a retail service, a food service, an experience customization
service. or a prolile retrieval service. [na variant. the at least
one interactive mullimedia structure may lurther comprise a
scoring system (hal s associaled with compuling one or
more metrics based on tracking the one or more users
interaction with the one or more input devices. 1o a variant,
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the one or more wetrics may comprise a reward, a penalty,
a skill Tevel. a success or Tailure rate. or a biometric. In a
varianl, the at least one inleractive multimedia structure may
[urther comprise a user impul system associated with con-
trolling the at least one interactive multimedia structure,
accessing the plurality of vser services associated with the at
least one inleraclive mullimedia structure, or accessing
information rclated o use ol the al least one inleraclive
multimedia struecture.

In a vapant, the vser input svstem may be accessible
throngh one or more user devices of the at least one
interactive multimedia structure or is accessible through an
application installed on user devices of the one or more
users. In a variant, the at least one interactive multimedia
structure may be connected, via a network, with each other
or with one or more other inleractive mullimedia structures.
In & varlant. the one or more other inleractive multimedia
structures may be localed in one or more other inleractive
houvsing structures different from the interactive housing
structure, or located across one or more dittferent locations
[rom the at least one interactive multiimedia structure.

In a variant, the one or more users interaclions in one or
more ofthe at least one interactive multimedia structure may
cause one or more modifications in one or more immersive
environments of the at least one interactive multimedia
structure or of the one or more other inleractive multimedia
structures. In a variant. the al Teast one interactive mullime-
dia strueture may be associated with one or more computing
devices that receive interaction information, process the
interaction inlormation using a machine learning model Lo
identily one or more characteristics ol the interaction infor-
mation, determine. using the machine learning model, one or
more modifications 1o the immersive environment based on
the identified one or more characteristics, and output the
determined one or more modifications o the multimedia
outpul system. [n a variant, the machine leaming model may
be trained based on other inleraction inlormation. In a
variant, the interaction intformation is related to the one or
more vsers interaction.

In a varianl. the atl least one multimedia oulpul system
may coniigure the immersive environment based on proliles
ot the one or more vsers. In g variant, the multinedia output
system may stream a multimedia feed of the immersive
environment and/or the interactions o one or more displays.
In a varianl. the immersive environment may lurther com-
prise avatars ol the one or more users. In a variant, the
tracking svstem may comprise one or more light distance
and ranging devices or one or more motion capture devices.
I a1 variant. the tracking may be performed based on a color
ol the one or more user input devices. a reflectivity of the
one or more user input devices, a sive ol the one or more user
put devices, or a shape of the one or more user input
devices. In a variant, the immersive environment may for-
ther comprise one or more virlual representations of the one
or more user inpul devices. In a variant. the multimedia
output svstem may output the one or more two-dimensional
inages on the floor surface.

According to a third embodiment, a device may comprise
al least ome processor, and al least one memory including
computer program code. The al least one memory and the
computer program code may be configured to, with the at
least one processor, cause the device at least to receive
interaction information. The interaction inlormation may be
related 0 an interaction ol one or more users with one or
more user mpul devices within a structure that provides an
inmersive environment. The inmersive environment may
comprise ole or more virtual objects and one or more virtual

—
Pl

—
1

[
[y

”

35

40

45

La

Gl

G5

4

environmental elements. The immersive environment may
be displayed on a majority of a plurality of wall surlaces of
the structure 1o creale the immoersive environmenl.

The apparatus may be caused lo process the interactlion
information nsing a machine learning model to identify one
or more characteristics of the interaction information. The
apparatus may be caused 1o determine, vsing the machine
learning model, one or more modilications 1o the immersive
cnvironment based on the identified one or more character-
istics. The machine learning model may be trained based on
other interaction information. The apparatus may be cavsed
to output the determined one or more modifications to a
multinedia output system.

In a1 variant. the one or more characleristics may comprise
a location ol the interaction relative o the immersive
cnviromment, a speed of the inleraction. an accuracy of the
interaction, or success or fhilure of the interaction. In a
variant, the one or more modifications may be related to a
size of the one or more virtual objects, a speed of the one or
more virlual objects, a location ol the one or more virlual
objeets. or a quantily ol the ome or more objects. [na varian,
the multimedia outpul system may oulpul the immersive
environment. In a variant, the interaction information may
be gathered by a tracking svstem associated with the struc-
lure. In a varianl. the struclure may be connecled. via a
network, with one or more other struclures in a same
location as the structure or one or more other locations
different from the structure.

Certain aspects or variants of the first, second, or third
cmbodiments may be implemented as a method.

Certain aspeets or variants ol the s, sceond, or (hird
embodiments may be implemented as an apparatus includ-
ing at least one processor and at least one memory com-
prising computer program code. The at least one memory
and compuler program code may be conligured, with the at
least one processor. 1o cause the apparalus al least o perlorm
a method according to certain aspects or variants,

Certain aspects or variants of the first, second, or third
cmbodiments may be implemented as an apparalus thal may
include circuitry conligured 1o cause the apparalus o per-
form a method according 1o cerlain aspecls or variants.

Certain aspects or variants of the first, second, or third
embodiments may be implemented as an apparatus that may
include means for perlivming a method according (o certain
aspoctls or variants. ixamples of (he means may include one
or more processors, memory, andfor computer program
codes for cansing the performance of the operation.

Certain aspects or variants of the first, second, or third
cmbodiments may be implemented as a compuler readable
medium comprising program instructions stored thereon lor
causing an apparatus to perform at least a method according
to certail aspects of variants.

Certain aspeets or variants ol the s, sceond, or (hird
cmbodiments may be implemented as a compuler program
product encoding instructions for causing an apparatus 1o
perform at least a method according 1o certain aspects or
variants.

BRIEF DESCRIPTION OF THIT DRAWINGS

For proper understanding of example embodiments, ref-
crence should be made o the accompanying drawings,
whoerein:

FFIGS. 1a-17 illustrale various cxamples of one or more
interactive multimedia structures, according to some
embodiments;
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FIGS. 2¢ and 25 illustrate various example components of
an example interaclive multimedia structure, according o
some embodiments;

IIGS. 3a-3a illustrale example immersive environments.
according 1o some embodiments;

FIGS. 4g and 44 illustrate various examples of vser input
device tracking. according o some embodiments;

I'IGS. Sa-5¢ 1llustrale various examples ol user control ol
cerlain systems. according o some embodiments;

FIG. 6 illustrates an example flow diagram of a method,
according 1o some embodiments;

IIG. 7 illustrates an example Jow diagram ol a method.
according to some embodiments; and

FIG. 8 illustrates an example block diagram of an appa-
ratus, according to an embodiment.

DIFTATLLED DESCRIPTION

It will be readily understood that the components of
certain example embodiments, as generally described and
illustrated in the figures herein, may be arranged and
designed in a wide varicly of dillerent conligurations. Thus.
the following detailed description of some example embodi-
ments of svstems, methods, apparatuses, and computer
program produets related to an interactive multimedia strue-
ture is nol intended o limit the scope of cerlain embodi-
ments bul is representalive ol sclocted example embodi-
ments,

The features, structures, or characteristics of example

embodiments described throughout this speeification may be 2

combined in any suilable mammer in one or more example
embodiments. lor example. the usage of the phrases “cerlain
embodiments,” “some embodiments,” or other similar lan-
guage, throvghout this specification reters to the fact that a
particular [eatlure, structure, or charscleristic described in
connection with an embodiment may be included in al Teast
one cmbodiment. Thus. appearances of the phrases “in
certain embodiments,” “in some embodiments,” “in other
embodiments,” or other similar langnage, throughout this
speeification do not necessarily all refer to the same group
ol ecmbodiments. and (he desceribed [eatures. struciures, or
characteristics may be combined in any svitable manner in
one or more example embodiments. In addition, the phrase
“set of” refers to a set that includes one or more of the
reflerenced sel members. As such. the phrases “sct of)” “one
ormoreal,” and “al least one o7 or cquivalent phrases. may
be used interchangeably. Further, “or” is intended to mean
“and/or,” viless explicitly stated otherwise.

Additionally, il desired. the dillerent [unetions or opera-

tions discussed below may be perlormed in a dilferent order s

and/or concurrently with cach other. lurthermore, il desired.
one or more of the described functions or operations may be
optional or may be combined. As such, the following
deseriplion should be considered as merely illustrative ol the
principles and teachings ol certain example embodiments.
and not in limitation thereof.

A video game may be an electronic game that involves
interaction with a user wnterface or inpur device, such as a
Joystick. controller, keyboard, or motion sensing device. The
video game may generale visual [eedback lor a player. The
vigual feedback may be shown on a display device, such as
a television set, a monitor, a touch screen, or a virtual reality
headset. Towever. video games do nol provide immersive
environmenlts in which a user (or multiple users) can use a
user device o interact with the immersive environment.

Some embodiments described herein may provide for an
interactive multimedia structure. For example, the interac-
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tive multimedia structure may include a plurality of walls on
a majority of which an immersive environment is displayed.
Al least one user may interact with the immersive environ-
ment through manipulation of a user input device. which
may be tracked by one or more svstems associated with the
interactive multimedia structure. Based on the manipulation,
the one or more systems may modily the immersive envi-
ronment displayed on the majority of the walls. In cerlain
embodiments, the one or more systems may process inter-
action information of the user with the one or more user
input devices to adaptively and intelligently modity the
immersive environment. In this way, cerlain embodiments
may provide an immersive environment thal can provide an
enhanced vser experience that cannot be provided by video
games. These and other aspects are described elsewhere
herein.

FFIGS. 1a-17 illustrale various cxamples of one or more
interactive  mullimedia  structures.  according o some
embodiments. FIGS, 1g-1¢ illustrate an example of a quad-
rilateral-shaped interactive multimedia strueture 100, As
Mustrated n FIG. 1a. the inleractive multimedia struclure
1) includes a Moor surface 102, The floor surlace 102 may
include one or more types of surtace materials, such as
carpet, hardwood, grass, sand, tile, laminate, vinyl, asphalt,
concrete, etc. The tloor surtace 102 may depend on intended
use of the interaciive mullimedia structure 1000 Lor
cxample, as deseribed clsewhere herein, the interaclive
multimedia strueture 100 may provide an lnmersive sports-
related environment, and the floor surface 102 may be
maiched o the theme ol the mullimedia content. lior
cxample, lor a basketball themed game. the oor surlace 102
may be a wood surface, an acrylic painted surlace or with
appropriate license, the image of a well-known basketball
court like Madison Square Garden may be projected on 1o
the oor surlace 102,

The nteractive mullimedia structure 1000 may  Turther
include a plurality of wall surfaces 104, shown as [our wall
surfaces 104-1, 104-2, 104-3, and 104-4. Other example
interactive multimedia structures 100 may include a differ-
cnl number o wall surfaces 104, AL least one ol the wall
surfaces 104 {c.g., wall surlace 104-1 in UIG. 1a) may
include an entry 106 into g room formed by the wall surfaces
104, where an immersive environment is 1o be displaved
{which may be referred to herein as an “interactive area™).
In certain embodimenis, the interactive multimedia struciure
1My may include a single wall surlace 104 (hat extends
across @ range of angles around a reference point. For
example, the interactive multimedia structure 100 may
include a curved wall 104 (or a serics ol pancls that form a
curved wall 104) (hal extends across a range ol angles
around a center point on the floor surlace 102,

The interactive multinedia structure 100 may display an
immersive environment on the wall surfaces 104. For
cxample, the Immersive environment may comprise a plu-
rality of two-dimensional or three-dimensional images that
are displaved a majority of the wall surfaces 104 (or are
displaved on two wall surtaces 104 in the case that the
interactive multimedia structure 100 just includes two wall
surlaces 104). When a single wall surface 104 s included in
interactive multimedia structure 100 {e.g., when a curved
wall 104 is used), the wall 104 may extend across a range of
angels that includes more than 180 degrees.

The immersive environment may include one or more
virlual objeets {e.g., a computer-controlled object associated
with a multimedia experience. deseribed elsewhere herein),
a virtual representation of a user nput device (e.g., a virtual
ball that is a virtwal representation of a physical ball nsed by
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a user in the interactive multimedia structure 100}, a virtual
representation of a user ol the interactive multimedia struc-
ture T {e.g., an avalar), a virtwual representation ol an
environmental clement of the immersive environment (c.g..
elements of an environment of a multimedia experience,
such as an arena), and/or the like.

In some embodiments. the immersive cnovironment may
include non-virtual objeets or cllects associated with the
virmal objects and/or environmental elemments. In addition to
the senses of sight and hearing, these non-virtval objects
within the interactive multimedia strueture 100 may also
engage or siimulate the user's scnse ol touch. smell, and the
like. Por ecxample, (he interaclive mullimedia structure 100
may include s motion base or special effect devices for
providing a user with various effect to engage, which may be
installed on the Moor surlace 102 or the walls 104, With these
speecial ellect devices installed. the user does notl simply
view or interacl with the muliimedia experiencee, bul they
may feel the effects, such as sound, toueh, smell, motion,
water, wind, smoke, flash, and heat, synchronized with the
multimedia experience, so0 that the user’s inlerests and
immersion in the muliimedia experience may be improved.
In another example, the special effect devices mayv also
include other physical objects for a user to interact with
(e.2., an obstacle course on which virmal objects or envi-
ronmental clements are displayed), andior the like. Addi-
tionally, or alternatively. there may be one or more physical
ohjects in the interactive multimedia structure 100, where
cameras capture images of those phiysical objects and one or

more systems described hercin may render a virtual repre- 2

sentation ol the physical objects in the immersive environ-
ment. Vor example. one or more users o the inleractive
mulimedia structure 100 may build a physical structure in
an interactive area of the interactive multimedia structure

100 as part ol a game. which may be rendered in the 3

interactive environment.

A mullimedia expericnce may include a compuler video
game, broadcast of live events (e.g., where the imersive
environment is provided from the perspective of a team
hench or a leam owner’s scating box during the live event).
a skills challenge, a movic, music (c.g., lor karaoke), a
photographic opporminity (e.g., where vsers of the interac-
tive mulimedia structure 100 can have their picture taken
and overlain on a sports team facility, images or an image of
a player of a sports weam). and/or another type ol entertain-
ment or educational content. The multimedia experience
may vary from a wide variery of genres and titles.

The interactive multimedia structure 100 may be associ-
aled with a mullimedia output system {not shown in FIGS.

1a-17). The multimedia outpul sysiem may include one or s

more computing devices {c.g.. one or more apparatuses 10
of FIG. 8). The multimedia cutput system may generate one
or more two-dimensional or three-dimensional inmages that
lorm the immersive environment. The multimedia output

syslem may modily the iwo-dimensional or three-dimen- s

sional images, for example, based on nser interaction with a
user nput device. Atfer generating or modifving the immer-
sive environment, the multimedia output system may output
the immersive environment. For example, the multimedia
outpul system may include one or more display screens or
interactive display tiles monnted on, or that form, the wall
surfaces 104, may include one or more projectors arranged
o project on o the wall surlaces 104, andfor the like.

A Turiher illustrated in PIG. 1a, (he interaciive muliime-
dia structure 100 may be associated with a speclalor arca
108. For example, the spectator area 108 may be arranged so
that individuals in the spectator area 108 can view the
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interior of the wall surtaces 104, The spectator area 108 may
be partially or lotally enclosed, or may be open. The
speclator arca 108 may include one or more sealing struc-
lures 110 {c.g.. chairs. benches, andfor the like) thal are
arranged in rows, columuns, in stadivm-style seating, and/or
the like. The spectator area 108 mayv further include a vser
device 112 {c.g.. an apparatus 10 ol L1G. 8). The user device
112 may be associated with a control system (not shown in
FIGS. 1¢-17) that includes one or more computing, devices.
The user device 112 may be used to control one or more
systems described herein associated with the interactive
mullimedia struciure 100, Lor example, the user device 112
may conlrol the particular immersive cnvironment that is
output, may control a difficulty level for a game or skills
challenge associated with the inmersive environment, may
display scores or a ranking [or players or leams parlicipaling
in the game or skills challenge, may provide accounl access
o accounts ol users of the interactive multimedia struclure
100, may control an ambiance or environmental conditions
of the interactive multimedia structure 100, and/or the like.

Additiomally. or alicrmatively, the user device 112 may be
associaled with one or more user services associaled with
the interactive multimedia structure 100, For example, the
interactive multimedia structure 100 may be associated with
a larger area, such as a building, and the one or more vser
services may include [bod services, relail services, andf/or
the like. A user ol the user devices 112 may access the one
or more vser services, such as 1o order food, purchase
merchandise, and/or the like. In certain embodiments, a
robol within a building or associaled with the interactive
multimedia structure 100 may deliver products related o the
USCT SUTVICCS.

The user device 112 may be mounted 1o a portion of the
interactive multimedia structure 100 or may be a mobile
device {e.g.. 4 lablel. a mobile phone. and/or the like). As
described elsewhere herein. in the case ol a mobile device,
cach user of the interactive multimedia structure 100 may be
able to vse an application (e.g., application 128 described
below) installed on the mobile device to control the inter-
active multimedia structure 100, 10 access the one or more
user services, and/or the like.

FIG. 15 illustrates certain aspects described in the context
of FIG. 1g trom a vantage point in the spectator area 108.
FIG. 1cillustrates certain aspects described in the context of
Il 1a from the vantage point in the immersive arca
surrounded by the wall surlaces 104, In some allernatives,
the interactive multimedia structure 100 may be constructed
in the form of any geowetric shape. FIGS. 14 and le
llustrate other shapes of the interactive multimedia struclure
1. Lior example, FIG. 14 Mosirales a geodesic dome-
shaped. or cave-shaped, inleractive multimedia struclure
100, and FIG. le illustrates a pyramid-shaped interactive
multimedia structure 100,

1. 1 illustrales various examples of the ways in which
users can use the inleractive multimedia structure 100, Lor
example, and as illustrated at 114, the interactive multimedia
structure 100 may be vsed in a scenario where there is a
single user in the immersive area where the immersive
cnvironment is displayed. As illustrated at 116, the inlerac-
live mullimedia structure T may be used in 2 scenario
where there are multiple users in the inmersive area where
the immersive environment is displayed.

1G5, 1g illustrales various deployment scenarios lor one
or more interactive multimedia structures 100, For example,
and as illustrated at 118, a location may include multiple
interactive mulrimedia structures 100. The multiple interac-
tive multimedia struetures 100 may be networked together 1o
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provide s multimedia experience coordinated across differ-
enl inleractive multimedia structures 100. Users of diflferent
interactive mullimedia structures 100 may be able 10 com-
municate with cach other using a user interface thatl is part
of the immersive environment or accessed through a user
device 112, 130, For example, the users may communicate
using inpul commands by Inleraciing with user interlace
clements of the immersive cnvironment (e.g., 1o send a
pre-detined text or sound message or an emaoji o another
iteractive multimedia structure 100), by spealdng into a
icrophone (e.g., to provide voice or speech-to-text com-
munications). using a chal or (exling lunction {c.g.
WeChal™, shorl message service (SME) messaging. or the
like), by capturing and sending an image or video, or the
like. In some alternatives, the interactive multimedia strue-
tures 100 may provide translation [unclionality lor the
aforementioned communicaiions. As illusiraled at 120, the
interactive multimedia structure 100 may provide a sell-
contained immersive environment for users of that interac-
tive multimedia structure 100, As illustrated at 122, multiple
interactive multimedia structures 1000 may be distributed
across multiple locations (e.g., mulliple cities, multiple
facilities in the same city, and/or the like). In this case, the
interactive multimedia structures 100 may be networked
together 1o provide a multimedia experience coordinated
across the dillerent interactive multimedia structures 100, In
same embodiments, one or more nelworked inleractive
mulimedia stuctures 100 may be configured for tourna-
ment-stvle play 10 create an e-Sports event. For example,

users ol dilferent interactive multimedia structures 100 may 2

bhe matched (o play a compelitive or cooperalive game or
skills challenge based om data related Lo thelr past uses ol the
interactive multimedia structures 100 (e.g., the data may be
processed vsing a machine learning model, and the vsers

malched based on user skill level as delermined by the 3

machine leaming model).

As anolther example. a muoltimedia experience  may
iclude a karaoke experience across multiple interactive
mulimedia struetures 100, where lyrics are projected as part
of an Immersive environment. and the immersive environ-
ment may be modified based on a user’s accuracy with
respect to singing the lvrics.

In some embodiments, an interactive multimedia structure
100 may be networked with a mobile phone or a desktop or
laplop compuler. or a virtual reality device. lior example. a
user ol the interactive mullimedia structure 1000 may par-
ticipate in a multimedia experience with a user ot the mobile
phone or computer. Continuing with the previous example,
a user ol the interactive mullimedia structure 100 and the

mobile phone or compuler may play a game or parlicipale in 5

a gkills challenge with cach other. In this way. corlain
embodiments may provide an extended reality experience in
one location, and another tvpe of experience at a remote
location {e.g.. a virlual reality experience), thereby provid-

ing a shared experience across various (ypes of devices s

andor locations. In certain embodiments, application 128
may interact with one or more svstems described herein,
sensors of an interactive structure or an interactive multi-
media structure 100, andfor the like.

IIG. 1k illustrates a porlion ol an example inleractive
houvsing structure 124 in which one or more interactive
mulimedia structures 100 may be deploved. For example,
I"1¢5. 14 iMlustrates an interior of a larger building. such as a
smart building. in which one or more inleractive multimedia
structures 100 may be located. A plurality of user services
may be associated with (e.g., positioned within) the inter-
active housing structure 124, In addition, there may be one
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or more sensors (hot shown in FIG. 14) associated with the
interactive housing structure 124, "The one or more sensors
may communicale with user devices 1300 (c.g., mobile
phemes. smart walches, cle)) of individuals, such as 1o deteel
a presences of the individvals {(e.g., to check them into a
reservation), to configure an interactive multimedia structure
1 [or the individual {c.g.. by gathering conliguration
sellings based om an idenlity of the user), (o allow the user
to use the one or more uvser services, and/or the like. In
certain embodiments, and as illustrated in FIG. 1/ at 126, a
vser may interact with a sensor or a network associated with
the building using an application 128 on a user device 130
lo access services. o reserve interactive muliimedia sirue-
ture 100, to configure interactive multimedia structure 100,
to view data related to use of interactive multimedia struc-
lure 100, andfor the like. In certain embodiments, applica-
lion 128 may comprisc one or more mini-programs (hal
provide services described herein. Vor example, user device
130 may comprise an application that comprises a payinent
mini-program, a chat mini-program, and:or the like, such as
WelThat™.

In another embodiment. the interactive multimedia sirue-
ture 100 may request data from a wser during the user’s
engagement with the multimedia experience on the interac-
tive multimedia structure 100, The requested data may be
used Lo create a user prolile. which may include a user's
username, related statistics for the user. andfor the like. The
statistics of each vser may be obtained from the interactive
multinedia structure 100. For example, the statistics may
include total time the user has spent engaging with the
mullimedia conlent, progression or completion ol the mul-
limedia experience, rewards issued by the inleractive mul-
timedia strueture 100 based on the vser's engagement with
the multimedia experience, and/or the like. The statistics
may be used o characterize (he user’s skill related 1o the
mullimedia experience. In some allernatives, the user may
be able o link (heir social media account with (heir user
prodile.

In another embodiment, the vser profile may be imple-
menied with blockehain. "The user profile may include a
reward system. which may be cash. a prive. or some other
award. In some alternatives, the reward may be redeemable
for services, currency or other goods of value available
within the interactive housing structure 124 or ourside of the
interactive housing structure 124. In some alternatives, the
user profile may represent in-game multimedia conlent
assets as non-tungible tokens, which users may be able 10
resell to others, and/or the like.

Ag deseribed above, UG la-1i are provided as an
cxample. Other examples are possible, according 1o some
cmbodiments.

FIGS. 2 and 24 illustrate varions example components of
an example interactive multimedia structure 100, according,
lo some embodiments. For example, FIGS. 2g and 26 may
lustrale various example components 200 o an interactive
multimedia structure 100, As illustrated at 202 of FIG. 24,
the interactive multimedia structure 100 may include an
immersive area where an immersive environment is pro-
vided for display. lior example. il the interactive mullimedia
structure 100 provides an immersive environment related o
toothall, the immersive environment may be provided in the
immersive area. As llustrated at 204, the interactive muli-
media structure 100 may be associaled with a speclalor area
{c.g.. a spoctator arca 108 in FIGS. 1a-17). lor example. and
conlinuing with the loothall example, the spectator arca 202
may be a bench or other seating strueture that resembles
those tound in a tootball stadium. As illustrated at 206, the
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iteractive multimedia structure 100 may be associated with
branding. lior example, the interactive mullimedia structure
1000 may have branding on surlaces. scaling siruclures.
and/or (he Tike, users may be able 1o wear replica unilorms
for a sports team, aspects of the interactive mwulrimedia
structure 100 may resemble those i a particular sports
sladium. and/or the like.

Ay illustrated at 208. the interactive muliimedia structure
100 may be associated with a user input device. In the
example ot FIG. 24, the vser input device is a foothall for use
a floor surface, which mav be based on the interactive
multimedia structure T being associated with providing a
loothall-relaled immersive environment. Dillerent types ol
nser input devices may be nsed depending on the context.
For example, another tvpe of ball, a member (e.g., a pole or
a4 sword), a glove. a shoc. a body altachment (e.g., body
armor or a helmet). andior the like may be used as user input
devices. "The interactive multimedia structure 100 may lever-
age new technologies for vser input by its able-bodied vsers
and its users with disabilities, including wvsers with visual,
auditory, motor. and cognitive disabilitics. In some allerna-
tives. these new lechnologies may be used by the aloremen-
tioned nsers to infer multimedia experience events of impor-
tance to such users. For example, such new technologies
may include, gesture capture technology, where the interac-
tive mullimedia structure 100 may monilor the physical
actioms ol the user 1w delermine the responsive actions of an
avatar of the plaver in the immersive environment. Addi-
tionally, voice commands and comments of the vser during

the muliimedia experience may be used o determine levels 2

ol player excilement. Additionally. or allernatively, 4 user’s
body part {c.g., a hand gesiure), a sound {c.g.. a voice
command), and/or a biometric (e.g., a fingerprint, a voice
characteristics, and/or the like) can be vsed to input com-
mands o the interactive multimedia structure 100, and can
be used in place of other user input devices discussed herein.
can be used Lo access and manipulale a user’s profile, andior
the like. The interactive multimedia structure 100 may
provide translation operations (e.g., may translate voice
commands rom one language o anolher, may lranslale
voice or lexl communications between interactive muliime-
dia structures 100, may output speech or display text in
various languages, and/or the like). As illustrated at 210, the
iteractive multimedia structure 100 may be associated with
a plurality of walls (c.g.. wall surlaces 104 ol VIGS. 1a-15).
The plurality of wall surlaces may extend across @ majorily
of a range of angles around the surtace. For example, in the
example of FIGS, 2¢ and 25, the interactive mulrimedia
structure 100 has a quadrilateral shape. and the plurality ol

walls may surround al least three of the four sides ol the s

interactive mullimedia structure 1000 As illustrated at 212,
the interactive multimedia structure 100 may include a
surface (e.g., a floor surface 102) associated with the immer-
sive ared. For example. il the interactive mullimedia struc-

ture 100 provides an immersive environment related o a s

football environment, the surface may resemble a football
pitch (e.g., may have printed side lines, or other lines, may
comprise grass or turf, and/or the like).

Asg Mustrated at 214. the interactive mullimedia structure
100 may provide various mullimedia experiences. such as
games, skills challenges, movies, and‘or the like. For
example, the multinedia may include a time-based chal-
lenge. an accuracy-based challenge. and/or the like, as
deseribed clsewhere herein. As llustrated at 216, the spoc-
Lator arca may include a screen assoclaled with a user device
(e.g., user device 112 of FIGS. 1a-17), As illustrated at 218,
the interactive multimedia strueture 100 may include gam-
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ing units, brand and media units, and/or the like depending
on the branding associated with nteractive mullimedia
structure 101.

I"1CG5. 24 illustrates an arrangement of corlain components
from FIG. 2¢. For example, the spectator area 204 may be
located at one side of the interactive area 202, where the
immersive environment may be displayed on wall surlaces
associaled with the other sides of the [oor surlace ol the
interactive area. The spectator area 204 mayv be level with,
or elevated relative to, the floor surface of the immersive
area (e.g., way be matched to a location associated with
branding associated with the interactive mullimedia strue-
turc 100},

Ag indicated above, FIGS. 2¢ and 25 are provided as an
example. Other examples are possible, according 10 some
cmbodiments.

IF1GS. 3a-30 illustrale example immersive environmenls,
according o some cmbodiments. The example immersive
environments may be displaved on a majority of the wall
surfaces 104 (e.g., wall surfaces 104 of FIGS. 14-17) and/or
on a [loor surlace 102 of interactive mullimedia struclure
1. PIG. 3g illustrales example immoersive environments
300, 302, and 304, As illustrated with respect to example
immersive environments 300 and 302, a user may manipu-
late a vser input device (e.g., a foothall) 1o cause the vser
inpul device o nteract with a wall surface 104 ol the
interactive mullimedia structure 100, As illustrated with
respect 10 example immersive environment 304, users of the
interactive multimedia structure 100 may interact with the
immersive environment displayed on separale wall surlaces
104 ol ihe interaciive multimedia struciure 100, such as in
compelition with cach other. In certain embodiments. mul-
tiple users may interact with the immersive environment on
the same wall surface 104, In addition, avatars, or virtual
representations of wser inpul devices associaled with an
interactive multimedia structure 100 may be displayed as
part of the immoersive environment in another interaclive
multimedia structure 100,

FIG. 35 illustrates an example inmersive enviromnent
36 as viewed rom a speclator arca 108 ol interaclive
mullimedia structure 100, The immersive environment 306
may provide, tor example, a game or skills challenge where
a user attemps 1o canse a foothall 1o interact with a
particular portion 308 of the immersive environment. The
immersive environment may provide a visual continuation
ol portions ol the interactive multimedia structure 1000 Lior
example, if the floor surface 102 in the interactive muli-
media strueture 100 comprises tuet, the immersive environ-
ment displayed on the wall surfaces 104 of the interactive
mullimedia structure 100 may provide a visual continualion
ol the turl.

FIG. 3¢ illustrates an example immersive environment
310. The immersive environment 310 may provide a skills
or aceuracy challenge, where the arca “137 displayed on one
wall surface 104 of the inleractive multimedia structure 100
is reduced overtime or based on successtul interaction of a
vser input device with the area “B.” This modification of the
area “B” is illustrated over time by the arrow at 312, As
further illustrated in FIG. 3¢ by the “River Area.” other
aspects ol the immersive environment may be displayed on
a floor surface 102 of the interactive multimedia structure
100 and may be a part of the sldlls or aceuracy challenge. In
this cxample, the “River Area”™ may be an area over which
a user ol (he interactive multimedia structure 100 needs 1o
kick a ball lrom area “A”

FIG. 34 illustrates an example inmersive enviromnent
314. Similar to the immersive environment 310 illustrated in
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FIG. 3¢, the immersive environment 314 may include a
slarling arca for a user impul device. a largel arca ol
interaction ol the wser inpul device with the immersive
environmenl. arca(s) of the immersive environment with
which 1o avoid interaction of the user input device, and/or
the like. For example, the immersive environment 314 may
he associaled with having the user kick a ball [rom a starting
location 1,7 trying 1o hil the arca 2, and avolding inler-
action with the area “3" or causing the ball 10 land in the area
“3. Ag illustrated by the arrow at 316, the imunersive
environment 314 may change over time or as certain areas
are success[ully inleracted with or avoided.

I'IGr. 3e illustrales an cxample immersive environments
318 and 320. The immersive environment 318 may include
agpects similar to that described elsewhere herein (e.g.,
Largel arca(s) A through “117 on one or more wall surlaces
104 of the interactive multimedia structure 1000 and a
slarting location shown as a “Shooting Arca™). The immer-
sive environment 320 illustrates that the target areas may be
a combination of stationary and moving in various direc-
tions. As illustrated at 322, a user of a user device {e.g.. user
device 112, 130 in I'IGS. 14-17) may control parameters lor
the various target areas, such as location, size, direction of
movement, speed of movement, positive or negative point
value (for interaction with, or avoidance of, the target area),
and/or the like.

IIG. 3F illusirales example immersive environments 324
and 326,

Agillustrated in FIG. 3/ immersive environment 324 may

provide common targel arcas lor multiple users and immer- 2

slve cnvironment 326 may provide separale largel arcas lor
different users (c.g.. where inleraction with a user’s own
target areas may add points to the vser's score and interac-
tion with an opposing vser’s target areas may subtract points

[rom the user’s score). In addition, the immersive environ- 3

ments 324 and 326 may include a “Shoeoling Area” projected
on a floor surface 102, rom which the users may Uy Lo
interact with another portion of the immersive environments
324 and 326.

I'IG. 3g illustrates example immersive environmoents 328
and 330. As illustrated, the immersive environment 328 may
provide a virtval representation of an object 10 which the
user reacts and interacts with the immersive environment
328, As illustrated at 332, a user of a user device 112, 130
may conlrol display ol the virtual object. For example. the
user device 112, 130 may display a portion of the immersive
environment 328 (e.g., a portion of one of the wall surfaces
104 of the interactive multimedia structure 100), and the
user of the user device 112, 130 may cause modilications Lo

the immersive environment through inleractions with the s

user device 112, 1300 Similarly, the immersive environment
330 may provide a virtval representation of an object on one
portion of the immersive environment 330 based on an
inleraction in another portiom of the immersive enviromment

330, lor example, and as illustrated. the right-most user may s

interact with the right-most wall surface 104 to identity
where on the lett-most wall surface 104 a virtual object is to
appear (e.g., where the lett-most user may have to react to
the display of the virtual object, and scoring may be based
om this reaciion).

FIG. 3% illustrates an example immersive environment
334 As illustrated, at least a portion of the imunersive
environmenl 344 may be displayed on a loor surface 102 of
the inleractive multimedia structure 0. FIG. 37 llustrales
an cxample immersive environment 336, The immersive
environment 336 may provide a gradient of skill levels for
starting locations in 8 multimedia experience (e.g., where
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the “Pro” level may represent the most ditlicult level). As
additionally illustrated. the immersive environment 336 may
include spoctators (shown as “Ians”™ on the side wall sur-
laces 104). For example, the spectalors may include avatars
of other vsers of the interactive multimedia structure 100,
images of a live audience (e.g., in the spectator area 108 or
in another location). stock images, andior the like. As further
Mustrated. the immersive environment 336 may provide a
turn-based game. The example of FIG. 3/ illustrates a
darts-style game where users may take turns trving to score
points on a darthoard. In some alternatives (as discussed
below). remole users may be able (o participale in exhibilion
malches with “Pro™ level users located al the interactive
media strueture 100.

FIG. 3f illustrates an example immersive enviromnent
338. The immersive environment 338 may include virlual
pancls or other portions 340 that may be provided [rom a
background to a foreground of the virlual environment. lior
example, a portion of the immersive environment 338 may
include a level of a game displaved within the immersive
cnvironment 338, Aller completion ol the level. a new level
may be displayed within the immersive environment 338
without changing the environmental elements of the inmer-
sive environment 338,

FIG. 3k illustrates an example immersive enviromnent
342, Ay illustrated at 344, a speclator may be displayed in a
portion of the Immersive environment. For example. the
spectator may be a virtwal coach or an image of a non-virtual
coach (e.g., that may be a live image of an individval in
another location). Additionally. or allernatively, there may
be a virlual persona in the immersive environmenlt (c.g.. as
a4 projection or a hologram). Additionally. or allernatively,
there may be a hologram, android or robot, and the like
{collectively “virtual persona™) i the interactive multimedia
structure 1M that can inleract with the users of the interac-
live mullimedia structure 100 through sensors, cameras,
microphones, speakers. and/or the like. These virtual perso-
nas may be present in an interactive structure and may take
ol a variety of roles required to support the interactive
structure’s customers, including tour guide. concierge, wail -
ors. sales clerk, service delivery, or other roles required 1o
support the interactive structure. These virtual personas may
take on the real appearance of any person (alive or dead) or
be a completely fictitious person, e.g. Sherlock Holmes. In
some allematives, the virtual persoma appearance may be
selected based on the appearance ol a real or fictitious person
that is related 1o the theme of the immersive environment.
Additionally, or alternatively, these virmal personas may
also be represented as Avatars in the immersive environment
346. lior example, in 4 soccer themed multimedia experi-
cnee. the virlual persona may be a football star like David
Beckham, Pele or Diego Maradona providing guidance,
coaching, or otherwise engage with a wser, which may
improve their perlormance. In another example, [or a bas-
ketball themed multimedia experience. Yao Ming. Michael
Jordan or Kobe Brvant may provide guidance, coaching tips
or otherwise engage with a user, which may improve their
performance, FIG. 3/ illustrates an example inmersive envi-
ronment 346. The immersive environment 346 may include,
as lustrated al 348, portions thatl are displayed on a lloor
surtace 102 of the interactive multimedia structure 100, The
displaved portions may identity areas where vser(s) have 10
be localed or arcas where the user(s) are restricted from
being localed.

I"1C3. 3 llustrales example immersive environmenis 350,
352, and 354. The immersive environment 350 illustrates an
immersive environment that incorporates elements similar



UsS 11,463,789 B2

15

1o that described above. The immersive environment 352
illustrates, al 356, that portions ol an immersive environ-
ment may be displayed on a wall surlace 104 and on a floor
surlace 102, In this case, the portions displayed on (he wall
surface 104 mayv include visuval extensions of the portions
displaved on the floor surtace 102. For example, this may
allow lor the creation the illusion ol depth in the immersive
environmenl 352, so thal clements ol the immersive envi-
ronment 352 can be displaved trom the background of the
immersive environment 352 1o the foreground and/or 1o a
location on the Hoor surface 102, or vice versa. The immer-
slve environment 354 may include, as illusiraled at 358.
portions ol the immersive environment 354 displayed on a
wall surface 104 and on the floor surface 102, Unlike the
immersive enviromnent 352, the portions of the imersive
environmenl 354 may nol be extensions of cach other and
may provide dillerent aspects o a mullimedia experience
(t.g.. starting locations may be displayed on the floor surlace
102 and target locations for interaction of a vser input device
may be displaved on the wall surface 104), as described in
more detail clsewhere herein.

IIG. 3n illustrales an example immersive environment
360. The immersive environment 360 may incorporate vari-
ous aspects described elsewhere herein, as well as additional
aspects. For example, portions of the immersive environ-
ment 360 may be displayed on wall surlaces 104 and the
floor surlace 102 of the interactive multimedia structure T,
The immersive environment 360 may include target areas
362 for interaction of a user input device with the immersive
environment 360, a targel arca 364 [or the user o be localed.
metrics 366 related Lo points scored or penaltics, avatars 368
ol characlers associaled with a multimedia cxperience.
emoticons 370 related 1o the multimedia experience and/or
user actions, and/or the like. In the case of metrics, the

interactive multimedia structure 100 may provide a leader 3

hoard lor display as part ol the immersive environment. The
leader board may provide a ranking of users across different
iteractive multimedia structures 100 over a time period,
metrics tor those nsers, highlight reels of those users, and/or
the like.

In some embodiments, (he inleractive multimedia struc-
mre 100 may utilize a variety of protocols 1o identity
mulimedia experience events tor including in a highlight
reel. The interactive multimedia structure 100 may store a
highlight criterion lor a mullimedia experience o mark a
highlight event in the multimedia experience. The inlerac-
tive multimedia structure 100 may play a recorded session of
the multimedia experience. The interactive multimedia
structure 100 may identily an event in the recorded session

that malches the highlight criterion. A user may make a s

highlight reel of the most exciling segments ol the mulii-
media experience. The interactive multimedia strueture 100
may trigger an application programming interface to mark
the eventl during a multimedia experience as a highlight

evenl for inclusion n a highlight reel presenting highlight s

events from the recorded session. For example, a computer
or a user of the interactive multimedia structure 100 may
record the vser's interaction with the immersive environ-
ment and may scleet portions ol the interaction to include in
4 highlight reel. Continuing with the previous example.
portions of the recording of the interactions may be selected
for inclusion in the highlight reel based on the vser com-
pleting a difficult portion ol a game, scoring a cerlain
number of points loward a wolal score in an amount ol time.
reaching a certain level of a game, speclalor reactions {(c.g..
mput of comments, input of'a command to display an emoiji
or a particular type of emoji, or the like), input from a nser
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of a user device 112, 130, and/or the like. In some alterna-
lives, the interactive mullimedia structure 100 may use
meladala deseribing interactions of the spectators 502 with
4 user session on the interactive mullimedia structure 100 o
identify highlight events. The interactive multimedia struc-
ture 100 may quantity spectator 502 interaction vsing the
number ol comments posted within a sel period of lime on
a comment module or on social media using a session
identifier for a multimedia experience session. In some
alternatives, the interactive multimedia structure 100 may
vtilize machine learning to analyze the actions and facial
expressions ol the wuser during a mullimedia experience
session Lo identily highlight events.

FIG. 3o illustrates an example inmersive enviromnent
372. The immersive environment 372 may incorporate vari-
ous aspects deseribed clsewhere herein, For example. the
immersive environment 372 may include a largel arca 374
for a location of a user of (he interactive multimedia struc-
twre 100, Additionally, or alternatively, portions of the
immersive environment 372 mav be displaved on one or
more wall surfaces 104 and on the floor surface 102, As
lurther illustrated, portions of the immersive environment
372 may include real-life images (e.g., of a stadium), with
other virtwal portions of the immersive environment 372
overlain on the images. For example, the target area 374 may
be overlain on the real images. In certain embodiments. both
the real-lile images and the virtual portions may be modilied
based on interactions of a vser input device with the inmer-
sive environment 372, movement of the vser, and/or the like.
lior example. il the wser inpul device s moved in one
direction (or interacts with a particular wall surface 104), the
display of the immersive environment 372 may be modified
to @ vantage point in that direction. The same modification
may be performed based on movement of the user.

Ag deseribed above. VIGS. 3g-30 are provided as
cxamples. Other examples are possible. according lo some
cmbodiments.

FIGS. 4¢ and 45 illustrate various examples of user input
device tracking, according to some embodiments. As
described  elsewhere herein. the  interactive mullimedia
structure 100 may be associated with a tracking system. lor
example, the tracking system may include one or more
computing devices (e.g., one or more apparatuses 10 ot FIG.
8). The tracking svstem may track an interaction of a vser
with one or more user input devices andfor an interaction of
the one or more user inpul devices with an immersive
environment. For example, the one or more computing
devices of the tracking svstem may include, as illustrated at
4. ome or more light detection and radar (TiDAR) devices.
Additionally, or allernatively. as another example. the tack-
ing system may include one or more molion caplure devices,
as illustrated at 402,

LiDAR devices may provide a lower price point, may
provide casier calibration. may provide a reduced need lor
on-going calibration, and may not need cuslomized user
input devices. Motion capture devices may allow for map-
ping of a marked wvser input device in three-dimensional
space, may provide more accurate data for speed andior
angle of interaction with an immersive environmenl. may
provide [or enhanced tracking when a user and a user inpul
device are in close proximity, may provide for improved
tracking of multiple vsers and/or vser input devices, and/or
the like. UIG. 46 illustrates an example ol the tracking
system that may track an interaction ol a user inpul device
{c.g.. a ball. hockey stick or puck. racquet, wearable device,
a sword, a gun shaped controller, a steering wheel or other
plivsical device that corresponds to the available content)
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interacting with an imersive environment through comract
with a wall surface 104, as illustrated at 404.

Other methods ol tracking an objeet andfor a user asso-
claled with the interactive muliimedia structure 100 may be
used in connection with the embodiments described herein.
For example, walls of the interactive multimedia structure
100 may be conligured with sensors (C.Z. prossure sCnsors.
RUTD sengors. and/or the like) to deteet interaction ol a user
put device with the wall.

Ag described above, FIGS. 4 and 4b are provided as an
example. (nher examples are possible, according to some
embodiments.

IIGE. 5a-5¢ illustrale various examples 500 ol user
control of certain systems, according to some embodiments.
Ag illustrated in FIG. 54 at 502, a user (e.g., 1 a spectator
arca 108) may. through a user device 112, 130. control the
interactive multimedia struclure 100 andfor an immersive
environment. Vor example. and as illustrated at 504, 506.
508, and 510, the vser may control sound, video, imnersive
environment ambiance (.9, stadium ambiance ot a stadinm
that is displayed). andior interactive mullimedia structure
100 ambiance. I 56 illustrales. at 312, 514, 516, and 518.
additional examples of control of the interactive multimedia
structure 100 and/or immersive environment. For example,
the vser may control a character or a target in a game, may
provide help o a user playing a game. may parlicipate in
other multimedia experiences, such as a quiz may view
scores related to a game, and/or the like, FIG. 5S¢ illustrates
muliple spectators of a multimedia experience or users of an

interactive multimedia struclure TW where, at 520, a user 3

may access mullimedia content {e.g.. mullimedia content
associaled with a brand. a spor. a location, ete.) through a
user device 112, 130. At 522, the user may access user
services provided within an interactive housing structure

124. Vor example, the user services may include browsing 3

and/or ordering [vod and/or beverages. browsing andior
purchasing moerchandise. requesting assistance andior the
like.

Asg described above, FIGS. S¢-5¢ are provided as
examples. Other examples are possible, according o some
embodiments.

FIG. 6 illustrates an example flow diagram of a method
600, according 1o some embodiments. For example, FIG. &
may illustrate example operations of one or more computing
devices (e.g.. one or more apparatuses 10 illustrated in. and
deseribed with respect (o, FIC. 8). In particular, the method
600 may illustrate operations of one or more computing
devices of a multimedia output system or a tracking system.
These syslems may be associaled with an interactive mul-

timedia structure 100 that comprises a floor surface 102 or s

a plurality ol wall surfaces 104, Some ol the operations
illustrated in FIG. 6 may be similar 10 some operations
shown in, and described with respect to, FIGS. 1a-5Sc.

In an embodiment, the method may include, at 602.

oulpulling one or more wo-dimensional images on a major- 5

ity of the plurality of wall surtaces 104 to create an immer-
sive environment. The immersive environment may com-
prise one or more virwal objects (e.g., vittual objects with
which a user inpul device is 1o inleract) and one or more
virtual environmental clements (c.g.. a background ol the
mmmersive enviroent). The method may include, at 604,
tracking the one or more vsers interaction with the one or
more user mpul devices wilthin the interactive media struc-
ture T, The method may include. at 606, modilying output
ol the one or more virlual objeets based on the interaction.

The method illustrated in FIG. & may include one or more
additional aspects described below or elsewhere herein, The

”

40

45

Gl

G5

18

interactive multimedia struecture 100 may further comprise a
scoring system (hal s associaled with compuling one or
more metrics based on tracking the one or more users
interaction with the one or more npul devices. The one or
more Metrics may comprise a reward, a penalty, a skill level,
a success or failure rate, or a biometric.

The interactive multimedia structure 100 may turther
comprise a user inpul system associaled with controlling the
interactive mullimedia structure 100, accessing one or more
user services assoclaled with the interactive mullimedia
strueture 100, or accessing information related 1o use of the
interactive multimedia structure 100. The vser input system
may be accessible through one or more nser devices 112,
130 of the interactive multimedia structure 1000 or may be
accessible through an application 128 installed on user
devices 112, 130 of the one or more users.

The interactive multinedia structure 100 may be con-
nected, via a network, with one or more other interactive
multimedia structures 100. The one or more other interactive
mullimedia structures 100 may be located within a same
interactive housing structure 124 as the inleractive multi-
media structure 100, located i one or more interactive
housing structures 124 that different from that of the inter-
active multimedia structure 100, located at a same location
as the inleractive multimedia structure 100, or located across
one or more dillerent locations [rom the interactive multi-
media structure 100. The one or more vsers interactions may
cause one or more modifications in one or more immersive
cnvironments ol the one or more olher inleractive multime-
dia structures 1M,

The interactive multimedia structure 100 may be associ-
ated with one or more computing devices that receive
interaction information. The interaction information may be
related 1o the one or more users Interaction. The interactive
mullimedia struciure 100 may process the inleraction inlor-
mation using a machine leaming model (o identily one or
more characteristics of the interaction information (e.g., a
characteristic may inclide a speed of the interaction, an
accuracy of the interaction, andfor the like). The interactive
multimedia structure 100 may delermine. using the machine
learning model, one or more modifications 1o the immersive
environment based on the identified one or more character-
isties (e.g., a modification may include a change to 1 size, a
speed, or a location o a wvirtual object). The machine
leaming model may be trained based on other interaction
information. The interactive multimedia strueture 100 may
output the determined one or more modifications 1o the
mullimedia oulpul system.

The mullimedia oulpul sysiem may conligure the immer-
sive environment based on profiles of the one or more users
{e.g., based on a skill level of the users, based on a last level
of a pame completed, and/or the like). The multinedia
outlpul syslem may stream a multimedia feed ol the immer-
sive environment andf/or the interactions o one or more
displavs. The inmersive environment may turther comprise
avatars of the one or more vsers. The tracking system may
comprise one or more light distance and ranging devices or
one or more motlon caplure devices. "The tracking may be
performed based on a color of the one or more user inpul
devices, a reflectivity of the one or more vser input devices,
a size of the one or more vser input devices, or a shape of
the ome or more user inpul devices. The immersive envi-
ronment may lurther comprise one or more virtual repre-
sentations of the one or more user inpul devices. ‘The
multivedia output svstem may output the one or more
two-dimensional images on the floor surface 102,
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The interactive multimedia structure 100 may be associ-
aled with an inleractive housing structure 124 {e.g., a smart
building) along with one or more other inleractive mullime-
dia structures 100, The interactive housing structure 124
may include a plurality of vser services within the interac-
tive housing structure 124. The interactive housing structure
124 may further comprise one or more sensors positioned
within the interaclive housing struciure 124, "The sensors
may receive imstructions [rom a plurality o mobile devices
sending requests 1o the one or more ol the plurality ol user
services or the at least one interactive multimedia structure
100. The one or more sensors may provide a response
associated with the received instructions from the plurality
ol mobile devices. "The plurality ol user services may
comprisc a retail service. a [ood service. an experience
cuslomization service, or a profile retricval service.

Ag described above, FIG. 6 is provided as an example.
Other examples are possible according 1o some embodi-
ments.

IIG. 7 illustrates an example flow diagram ol a method
700, according 1o some embodiments. For example, VIG. 7
may illustrate example operations of one or more computing
devices (e.g., one or more apparatuses 10 illustrated in, and
described with respect to, FIG. 8). The one or more com-
puting devices may be associaled with an inleractive mul-
timedia structure 100 andf/or an interaclive housing structure
124. Some of the operations illustrated in FIG. 7 may be
similar 10 some operations shown in, and described with
respect o, VIS, 1a-5¢.

In an embodiment, the method may include, at 702.
receiving interaction inlormation. "The interaction informa-
tion may be related 10 an interaction of one or more users
with one or more user input devices within a structure that

provides an immersive environment. The immersive envi- 3

ronment may comprise one or more virlual objects and one
or more virlual envirommental clements. The immersive
environment may be displaved on a majority of a plurality
of wall surfaces 104 of the structure 1o create the immersive
environmenl. The method may include, at 704, processing
the interaction inlormation using a machine learning model
1o identify one or more characteristics of the interaction
tormation. The method may include, at 706, determining,
using the machine learning model, one or more modifica-
tions Lo the immersive environment based on the identified
one or more characteristics. The machine learning model
may be trained based on other interaction information. The
method may include, at 708, outputting the determined one
or more modilications (o0 a multimedia oulpul syslem.

‘The method illustraled in IICG. 7 may include one ormore =

additional aspects deseribed below or elsewhere herein. The
one or more characteristics may comprise a location of the
interaction relative 1o the imnersive environment, a speed of
the inleraction, an accuracy ol the interaclion. or success or

[ailure of the interaction. The one or more modiiications s

may be related to a size of the one or more virtual objects,
a speed of the one or more virtual objects, a location of the
one or more virtual objects, or a quantity of the one or more
objects. The multimedia oulpul system may oulpul the
immersive environment. The inleraction information may be
gathered by a tracking system associated with the structure.
The structure may be connected, via a network, with one or
more olher structures in a same location as the struclure or
one or more other locations dillerent rom the siructure.

Ag deseribed above, FIG. 7 is provided as an example.
Other examples are possible according 1o some embodi-
ments,
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FIG. 8 illustrates an example of an apparatus 10 according
o an embodiment. In an embodiment. apparatus 10 may be
a node, hosl. or server in a communicalions network or
serving such a network. For example, apparatus 10 may e
vser device (e.g., a user device 112, 130, such as a laptop or
desktop computer, a surface computer, a stationery game
lable, a mobile phone, a tablel, or a wearable device), a user
inpul device, a sensor. or a compuling device {e.g.. ol a
svstem described herein). One or more apparatuses 10 may
be connected via a wired network, a wireless network, or a
combination of wired and wireless networks.

Ag illustrated in the example of VG 8, apparatus 10 may
include a processor 12 lor processing information and
executing instructions or operations. Processor 12 may be
any type of general or specific purpose processor. In fact,
processor 12 may include one or more ol general-purpose
compulers. special purpose compulers. MICTOProcessors,
digital signal processors (18Ps). leld-programmable gale
arravs (FPGAs), application-specific inteprated circuits
{ASICs), and processors based on a multi-core processor
archileclure, as examples. While a single processor 12 s
shown in FIG. 8. mulliple processors may be wlilized
according 1o other embodiments. For example, it should be
viderstood that, in certain embodiments, apparatus 10 may
include two or more processors that may form a multipro-
cessor syslem (.., in this case processor 12 may ropresent
a mulliprocessory thal may support mulliprocessing. In
certain embodiments, the multiprocessor system may be
tightly coupled or loosely coupled (e.g,, 1o torm a computer
clusier).

Processor 12 may perform [unclions associated with the
operation of apparatus 10, which may include, lor cxample,
precoding of antenna gain/phase parameters, encoding and
decoding of individual bits forming a communication mes-
sage. lormatting ol information. and overall control ol the
apparalus 10, including processes related o management of
communication or communicalion resources.

Apparatus 10 may further include or be coupled to a
memaory 14 (internal or external), which may be coupled 10
processor 12, Tor sloring inlormation and instructions thal
may be exccuted by processor 12, Memory 14 may be one
or more memories and of any type svitable to the local
application environment, and may be implemented using
any suitable volatile or honvolatile data storage technology
such as a semiconductor-based memory device. a magnetic
memory device and syslem. an oplical memory device and
svstem, fixed memory, and/or removable memory. For
example, memory 14 can be comprised of any combination
ol random access memory (RAM). read only memory
{ROM). stalic storage such as a magnelic or optical disk,
hard disk drive (1112, or any other Lype of non-lransilory
machine or computer readable media. The instructions
stored i memory 14 may include program nstrnetions or
compuier program code thal, when executed by processor
12, cnable the apparatus 10 (o perlorm tasks as deseribed
herein.

In an embodiment, apparatus 10 may forther include or be
coupled to (internal or external) a drive or port that is
conligured 1o accepl and read an external computer readable
storage medium. such as an oplical dise. US1B drive, flash
drive, or any other storage medium. For example, the
external computer readable storage medium may store a
compuler program or sollware [or execulion by processor 12
andi/or apparatus 10,

In some embodiments. apparatus 1 may also include or
be coupled 10 one or more antennas 15 for transmitting and
receiving, signals and/or data 1o and from apparatus 10.
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Apparatug 10 may further inclode or be coupled 10 3
transceiver 18 configured (o (ransmil and receive inlorma-
tion. The transceiver 18 may include, lor example. a plu-
rality ol radio inerfaces t(hat may be coupled o the
antenna(s) 15, The radio interfaces may correspond to a
plurality of radio access technologies including, one or more
of GSM. NB-Io'l. LIl 5G, WLAN, Bluctooth, 131115
NI, radio Trequency  identiflier (RIPFIDY). ultrawideband
(LTWB), MulteFire, and the like. The radio interface may
nclude components, such as filters, converters (for example,
digital-to-analog converters and the like), mappers, a Fast
Fourier Translorm (171 module. and the like, o generate
symbaols or a transmission via one or more downlinks and
1o receive symbols (for example, via an uplink).

Ag guch, transceiver 18 may be configured 1o modulate
information on 1o a carrier wavelorm lor transmission by the
anlerma(s) 15 and demodulate inlormation received via the
antenma(s) 15 lor [urther processing by other clements ol
apparatus 10, In other embodiments, transceiver 18 may be
capable of transmitting and receiving signals or data directly.
Additionally or aliematively, in some embodiments, appa-
ratus 1 may include an inpul andfor oulpul device {1/
device).

In an embodiment, memory 14 may store software mod-
ules that provide functionality when executed by processor
12. The modules may include. lor example. an operating
syslem thal provides operaling syslem  [unctionality lor
apparatus 10, The memory may also store one or more
functional modules, such as an application or program, to

provide additional functionality lor apparatus 10, The com- 2

porents of apparatus 10 may be implemented in hardware.
or as any suilable combination of hardware and solware.

According 1o some embodiments, processor 12 and
memory 14 may be included in or may form a part of
processing circuilry or control cireuitry. In addition, in some
embodiments, transceiver 18 may be included in or may
lorm a part ol transceiver circuitry.

Ag used herein, the term “circuitty™ may refer to hard-
ware-only circuitry implementations (e.g., analog and/or
digital circuitry). combinations ol hardware circuits and
sollware. combinations ol analog and/or digital hardware
circuits with software/firmware, any portions of hardware
processor(s) with software (including digital signal proces-
sors) that work together 10 cavse an apparatus (e.g., appa-
ralus 100 o perlorm various [unctions, andior hardware
cireuil(s) and/or processor(s), or portions thereol, that use
software tor operation but where the software may not be
present when it is not needed for operation. As a turther
example. as used herein. the term “cireuiiry™ may also cover

an implementation ol merely a hardware circuil or processor s

{or mulliple processors), or portion ol a hardware circuit or
processor, and its accompanying soffware and/or firmware.
The term circuitry may also cover, for example, a baseband
inlegrated circuit in a server, ccllular network node or
device, or other computing or network device.

Ag introduced above, in certain embodiments, apparatus
10 may be a uvser device, a user input device, a computing,
device, or a sensor.

According lo cerlain embodiments, apparaius 10 may be
controlled by memory 14 and processor 12 (o perform the
functions associated with any of the embodiments described
herein, such as some operations illustrated in, or described
with respect lo, UVIGR. 1-8. lor instance, apparalus 10 may
be controlled by memory 14 and processor 12 (o perlomm the
moethods ol IIGY. 6-8.

In some embodiments, an apparatus (e.g., apparatus 10)
may include means for performing a method or any of the
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variants discussed herein, e.g., a method described with
relerence o VIG. 6-8. Tixamples of the means may include
one or more processors, memory. andfor compuler program
code [or causing the performance of the operation.

Therefore, certain example embodiments provide several
technological improvements, enhancements, and/or advan-
lages over exisling lechnological processes. lor example,
one benelit of some example embodiments is provisioning
of an immersive environment with which a nser can interact
using a user input device, which may provide for an
enhanced multimedia experience. Accordingly, the nse of
some example embodiments resulls in improved lunctioning
ol communicalions networks and their nodes and, thereflore
constitute an improvement at least to the technological field
of multimedia provisioning, among others.

In some example embodiments, the lunctionality ol any
ol the methods. processes, signaling diagrams, algorithms or
Mow charts deseribed herein may be implemented by soli-
ware and/or computer program ¢ode or portions of code
stored in memory or other computer readable or tangible
media, and executed by a processor.

In some cxample embodiments. an apparalus may he
included or be associated with at least one software appli-
cation, module, vnit or entity configured as arithmetic opera-
tion(s), or as a program o portions of it (including an added
or updated sofllware routing), cxecuted by al least one
operation processor. Programs, also called program products
or computer programs, including software routines, applets
and macros, may be stored in any apparatus-readable data
storage medium and may include program instructions 1o
perform particular tasks.

A computer program product may include one or more
computer-executable components which, when the program
is run, are configured 1o carry out some example embodi-
ments. The one or more compuler-cxcculable components
may be al least one sollware code or portions ol code.
Modilications and configurations used lor implementing
tunctionality of an example embodiment may be pertformed
as rovtine(s), which may be implemented as added or
updated sofltware routine(s). In one example. sollware rou-
line(s) may be downloaded into the apparatus.

Asg an example, software or a computer program code or
portions of code may be i a source code form, object code
form, or in some intermediate form, and it may be stored in
some sorl of carrier. distribution medium. or compuler
readable medium. which may be any enlity or device
capable of carrving the program. Such carriers may include
a record medivm, computer memory, read-only memory,
photocleetrical andior cleetrical carrier signal, lelecommu-
nications signal. and/or sollware distribulion package. lor
cxample. Depending on the processing power needed, the
computer program may be executed in a single electronic
digital computer or it may be distributed amongst a number
ol computers. The computer readable medium or computer
readable storage medium may be a non-transitlory medium.

In other example embodiments, the functionality may be
performed by hardware or circnitry included in an apparatus
{e.g., apparatus 10 or apparatus 20), for example through the
use of an application specilic integraled circuil (ASIC), a
programmable gate array (PGA). a licld programmable gate
array (FPGA), or any other combination of hardware and
software. In vet another example embodiment, the function-
ality may be implemented as a signal, such as a non-langible
means that can be carried by an clectromagnetic signal
downloaded [rom the Inlernet or ether network.

According to an example embodiment, an apparatus, such
as a bode, device, or a corresponding compobent, may be
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conflgured as circuitry, a computer or a microprocessor, such
as single-chip compuler clement, or as a chipsel. which may
include al least 2 memory [or providing storage capacily
used for arithmelic operation(s) and/or an operalion proces-
sor for executing the arithmetic operation(s).

In another embodiment, when the interactive multimedia
structure 100 is unoccupied or idle, it may be conligured o
receive and display digital conlent (.., display live video
streams, advertisements, logos, trailers, or other digital
content that are transferred over a computer network). The
digital content may additionally be displaved as part of an
immersive environment. In some allernatives, the digital
content may be stored in a dedicaled database. In some
alternatives, when needed, the interactive multimedia struc-
mure 100 may be able to query the database tor the appro-
priate digital conlent to be displayed by the inleractive
multimedia structure 100, Whalt digital conlent is chosen can
be based on a number ol different [aclors. For example. a
user’s profile may be used to select types of digital content
a particular vser may be interested in viewing. In another
example. interactions with mobile devices ol users in the
interactive housing structure 124 may be used (o scleel ypes
of digital content. In a further example, the theme of the
interactive housing structure 124, user biometrics or other
instructions received from the owner of the interactive
housing structure 124 or third parly pariners may be used Lo
scleet types of digital content. In some allermatives. the
received content may be displaved on one wall surface 104,
In some alternatives, the received content may be displaved
on a plurality ol the wall surlaces 104, In some alternatives.
the digital content may be used (o Facilitale monetivation. In
anather embodiment. while the interactive multimedia struc-
mre 100 is in vse or during a multimedia experience, a
separate client software may be executed within the multi-
moedia experience. This sollware may be in direel contact.
over a nebwork with the dedicaled database. This soliware
may creale a window within the multimedia experience, and
may act a5 a mask or matte upon which digital content vsing
any of the above selection factors may be streamed.

In another embodiment. the multimedia experience [rom
one or more inleractive multimedia structures 100 may be
transterred to a conventional video game live streaming
platform and streamed to an audience within the interactive
housing strueture 124 or 1o remote users. Conmentary may
be added to the transforred multimedia experience, lor
example. [rom the spectators 502 using (heir user devices
112, 130. In another alternative, one or more authenticated
remote users oo their computing devices may be capable of
agsunming a commenlary role for the translerred multimedia
experienee.

In anether embodiment. the interactive multimedia struc-
mre 100 may facilitate a betting or wagering system. For
example, vsers of the interactive multimedia structure 100
may be able (o creale a bel based on game play. In some

allernatives. the inleractive multimedia structure 1000 may s

include leagues, friends lists, private and public customiza-
Tion, @ bettor ranking svstem, frequent plaver point program,
chat channels, mini-lesgues and a real-tine bettor program.

In another embodiment. biometric data may be caplured
[rom a user engaging with the multimedia experience in the
interactive multinedia structure 100, For example, the nser
may use a wearable device to capture this biometric data. In
some allermalives. an observation equipment located within
the inleractive multimedia structure 100 may be trained on
the wser. lor cxample, (he biomelric data caplures may
include, heart rate, galvanic skin responses, Electroencepha-
logram, eve tracking or other types of conventional biomet-
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ric data. In some alternatives, the captured biometric data
may be shared with the spectalors 502, In some allernatives,
the caplured biomelric data may provide nsights o the
user’s experience with the muliimedia experience or the
interactive multimedia structure 100. In some alternatives,
the captured biometric data may be vsed 10 improve the
vser's future experience with the multimedia experience or
the interactive multimedia structure T In some allerna-
lives, the interactive multimedia structure 100 may quantily
a user's excilement levels using a biometric charactleristic
captured trom the biometric data to determine multimedia
experience events of interest.

Although certain embodiments have been described in the
conlext ol sporting or gaming multimedia experiences. the
cmbodiments described herein can be applicd in other
conlexls. Vor example, cerlain cmbodiments may be adaptled
for vses in therapentic treatment, such as physical therapy,
meditation, and/or the like.

Iixample embodiments described herein apply equally 1o
both singular and plural implementations, regardless of
whether singular or plural language is used in conneclion
with describing certain embodiments. For example, an
embodiment that describes operations of a single computing
device equally applics o embodiments that include multiple
instances of the computing device. and vice versa.

One having ordinary skill in the art will readily under-
stand that the example embodiments as discussed above may
be practiced with operations in a ditferent order, and/or with
hardware clements In conligurations which are dillerent than
those which are disclosed. Therelore, although some
embodiments have Dbeen described based upon these
example embodiments, it would be apparent to those of skill
in the arl that ceriain moedifications, varialions, and altema-
live constructions would be apparent, while remaining
within the spirit and scope of example embodiments.

We claim:

1. An interactive multimedia structure, comprising:

4 [loor surlace.

a pluralily of physical wall surlaces.

a multimedia output system, wherein the multimedia
output system comprises the plurality of physical wall
surfaces,

one or more user npul devices, and

a lracking system, wherein the multimedia oulpul system
and the tracking svstem perform at least the following:

output, by the multimedia output system, one or more
two-dimensional images on a majority of the plurality
ol physical wall surlaces and the loor surlace Lo create
an immersive environmenl. wherein the immersive
environment comprises one or more virtual objects and
obe or more virtual environmental elements;

track. by the tracking system. the one or more users
interaction with the one or more user inpul devices. and
the one or more vser input device's physical interaction
with the plurality of physical wall surfaces and the floor
surface, within the interactive multimedia structure;
and

modily, by the multimedia outpul system, output of the
one or more virtual objects based on the interaction,
and wherein the interactive multimedia structure is
assoclaled with one or more computing devices (hat
perlorm at least the following:

receive interaction inlormation. wherein the interaction
information is related to the one or more users inter-
action;
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process the interaction information vsing 8 machine learn-
ing model o 1dentily one or more characleristics of the
interaction information:
determine. using the machine learning model, one ormore
madifications to the immersive environment based on
the identified one or more characteristics, wherein the
machine learning model is trained based on other
interaciion inlermation, and wherein the machine
leamning model is trained based on past characteristics
ol the interaction information corresponding o dala
related 1o past uses of the interactive multimedia struc-
ture by the one or more vsers; and ourput the deter-
mined one or more modifications to the multimedia
aulputl syslem.
2. "T'he interactive multimedia structure according 1o ¢laim
1. wherein the interactive multimedia structure [urther com-
prises a scoring system that is associated with computing
one or more metrics based on tracking the one or more vsers
interaction with the one or more input devices,
wherein the one or more melrics comprise a reward. a
penalty. a skill level, a success or [ailure rale. or a
biometric.
3. The interactive multimedia structure according to claim
1, wherein the interactive multimedia structure further com-
priscs a user inpul sysiem associaled with controlling the
interactive mullimedia struclure. accessing one or more user
services associaled with the inleraclive multimedia struc-
Ture, or accessing information related to use of the interac-
tive multimedia structure.
4. The interactive multimedia structure according to claim
3. wherein the user inpul system is accessible through one or
more user devices ol the inleractive multimedia struclure or
is accessible through an application installed on user devices
of the one or more vsers.
5. The interactive multimedia structure according 1o claim
1, wherein the interactive multimedia structure is connected,
via a nelwork. with ome or more other inleractive multimedia
slruclures.
6. 'L'he interactive multimedia structure according 1o ¢laim
5, wherein the one or more other interactive multimedia
structures are:
located within a same interactive housing struecture as the
interactive multimedia structure.
located in one or more interactive housing structures that
different from that of the interactive multimedia struc-
ture,
located al a same location as the interactive multimedia
slructure, or
located across one or more dillerent locations rom the
interactive multimedia structure.
7. The interactive multimedia structure according to claim
6. wherein the one or more users inleraclions cause one or
more modifications in one or more immersive environments
of the one or more other interactive multimedia structures.
8. The interactive multimedia structure according to claim
1, wherein the multinedia output system configures the
immersive environment based on profiles ol the one or more
LSCTS.
9. The interactive multimedia structure according to claim
1, wherein the multimedia output system streams a multi-
media leed of the immersive enviromment andiéor the inter-
aclioms Lo one or more displays.
10, The inleractive multimedia struclure according Lo
claim 1, wherein the immersive environment further com-
prises avatars of the one or more vsers.
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11. The interactive multimedia structure according to
claim 1, wherein the tracking syslem compriscs one or more
light distance and ranging devices or one or more molion
caplure devices.

12. The interactive multimedia structure according 1o
claim 1, wherein the tracking is performed based on a color
ol the one or more user impul devices, a rellectivity ol the
one ormore user inpul devices. a size ol the one or more user
input devices, or a shape of the one or more vser input
devices.

13. The interactive multimedia structure according 1o
claim 1, wherein the immersive environment luriher com-
prises one or more virtual representations ol the ome or more
user wput devices.

14. The interactive multimedia structure according 1o
claim 1. wherein the multimedia outpul sysiem oulpuls the
one or more wo-dimensional images on the [oor surlace.

15. An inleractive housing structure, comprising:

at least one interactive multimedia structure, wherein each
teractive muliimedia structure comprises:

4 [loor surlace.

a pluralily of physical wall surlaces.

a multimedia output system, wherein the multimedia
output system comprises the plurality of physical wall
surfaces,

one or more user npul devices, and

a lracking system, wherein the multimedia oulpul system
and the tracking svstem perform at least the following:

output, by the multimedia output system, one or more
two-dimensional images on a majority of the plurality
ol physical wall surlaces and the loor surlace Lo create
an immersive environmenl. wherein the immersive
environment comprises one or more virtual objects and
obe or more virtual environmental elements;

track. by the tracking system. the one or more users
interaction with the one or more user inpul devices. and
the ome or more user input device’s physical interaction
with the plurality of physical wall surfaces and the floor
surface, within the interactive multimedia structure;
and

modily, by the multimedia outpul system, output of the
one or more virtwal objects based on the interaction,

a plurality of vser services located within the interactive
howsing structure; and

one or more sensors positioned within the interactive
housing structure conligured lo:

receive instructions from a plurality of mobile devices
sending requests to the one or more of the plurality of
uscr services or the al least one inleractive mullimedia
structure. and

provide a response assoclaled with the received instruc-
tions trom the plurality of mobile devices, and

wherein the at least one interactive multimedia structure
is associated with one or more compuling devices that
perlorm at least the following:

receive interaction information, wherein the interaction
information is related to the one or more users inter-
action;

process the inleraction information using a machine leam-
ing model 1o

identify one or more characteristics of the interaction
information;

determing, using the machine leaming model. one or more
modifications to the immersive environment based on
the identified one or more characieristics. wherein the
machine learning model is trained based on other
interaction intormation, and wherein the machine



UsS 11,463,789 B2

27

learning model is trained based on past characteristics
ol the interaction information corresponding o dala
related 1o past uses ol the interactive mullimedia struc-
lure by the one or more users: and outpul the deler-
mined one or more modifications to the multimedia
output system.

16. The interactive housing structure according (o claim
15, wherein (he plurality of user services comprise 2 relail
service, a food service, an experience customization service,
or a profile retrieval service,

17. The imteractive housing structure according to claim
15, whercein the at least one inieractive multimedia structure
[urther compriscs a scoring system (hat 1s associated with
computing one or more metrics based on tracking the one or
more vsers interaction with the one or more input devices,

wherein the one or more melrics comprise a reward. a

penalty. a skill level, a success or [ailure rale. or a
biometric.

18. The interactive housing structure according to claim
15, wherein the at least one interactive multimedia structure
[urther comprises 2 user inpul system associaled with con-
trolling the at least one inleractive mullimedia structure.
accessing the plurality of vser services associated with the at
least one interactive multimedia structure, or accessing
information related to use of the at least one interactive
multimedia structure.

19. The interactive housing structure according (o claim
18, wherein the vser input system is accessible through one
or mare user devices of the at least one interactive multi-
media structure or is accessible through an application
installed on user devices ol the one or more users.

20. The interaclive housing structure according o claim
15, wherein the one or more Users interactions in one or
more of the at least one interactive multimedia structure
cause one or more modilicalions in one or more immersive
environments ol (he al least one inleractive mullimedia
structure or of the one or more other inleractive multimedia
structures.

21. The imteractive housing structure according to claim
15, wherein the at least one mulliimedia oulpul system
conligures the immersive environment based on profiles ol
the one or more Nsers.

22. The iteractive housing structure according to claim
15, wherein the mulimedia output system streams a multi-
media leed of the immersive enviromment andiéor the inter-
aclioms Lo one or more displays.

23. A device, comprising:

at least one processor; and

al least one memory including compuder program code.

wherein the al least one memory and (he compuler =

program code are conligured Lo, with the at least one
processor, canse the device at least to:
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receive interaction information,

wherein the interaction information is related to an inter-
dcliom ol one or more users with one or more user inpul
devices, and the one or more user npul device's
physical inleraction with a plurality of physical wall
surfaces and a floor surface, within a structure that
provides an immersive environment, wherein the
immersive environmenl comprises one or more virlual
objects and one or more virlual environmental cle-
ments,
wherein the immersive environment is displaved on a
majority of the plurality of physical wall surfaces of the
struclure (o creale the immersive environment:

process the inleraction information using a machine leam-
ing model 1o identify one or more characteristics ol the
interaction imformalion;

determing, using the machine leaming model. one or more

modifications to the inmersive environment based on
the identified one or more characteristics, wherein the
machine learning model s trained based on other
interaction information. and wherein the machine
learning model is trained based on past characteristics
of the interaction information corresponding 1o data
related 1o past uses of the structure by the one or more
uscrs; and

output the determined one or more modilications o a

multimedia oulpul system. wherein the multimedia
output system comprises the plurality of physical wall
surfaces.

24, The device according 1o claim 23, wherein the one or
more characleristics comprise a location ol the interaction
relalive o the immoersive environmenl. a speed ol the
interaclion. an accuracy ol the interaclion. or success or
tailure of the interaction.

25, The device according 1o claim 23, wherein the one or
mare modifications are related to a size of the one or more
virlual objects. a speed ol the one or more virlual objects. a
location of the one or more virtual objects. or a quanlity of
the one or more objects.

26. The device according to claim 23, wherein the mul-
timedia output svstem outputs the immersive environment.

27 The device according to claim 23, wherein the inter-
action information is gathered by a tracking svstem associ-
ated with the structure.

28. The device according o claim 23, wherein the struc-
lure is comnecied. via a nelwork. with one or more other
structures in a same location as the structure or one or more
other locations different from the structure.
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