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SYSTEMS, METHODS, AND DEVICES FOR ENHANCED
INTEGRATION OF WIRELESS ENVIRONMENTS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is an International Application of U.S. Patents Application
Number 18/352,892, filed July 14, 2023, which claims the benefit under 35 U.S.C. §
119(e) of US Provisional Patent Application No. 63/390,568, filed on July 19, 2022, both

of which are incorporated by reference herein in their entirety.
TECHNICAL FIELD

[0002] This disclosure generally relates to wireless devices, and more specifically, to

enhancement of integration of such wireless devices in wireless environments.

BACKGROUND

[0003] Wireless devices may communicate with each other via one or more wireless
modalities, such as a Wi-Fi connection or a Bluetooth connection. Accordingly, such
wireless communication may be implemented in a manner compliant with a wireless
protocol. Moreover, such wireless devices may include various hardware components to
facilitate such communication. For example, wireless devices may include transmission
media that may include one or more antennas. When implemented in a wireless
environment, such as a smart home environment, different wireless devices may use
different wireless protocols. Conventional techniques for providing connectivity between
such devices remain limited because they are not able to efficiently provide connectivity
between different devices using different wireless protocols in a manner that provides an

integrated experience for a user.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 illustrates an example of a system for wireless communication,

configured in accordance with some embodiments.

[0005] Figure 2 illustrates an example of another system for wireless communication,

configured in accordance with some embodiments.

[0006] Figure 3 illustrates an example of another system for wireless communication,

configured in accordance with some embodiments.

[0007] Figure 4 illustrates an example of a method for wireless communication,

performed in accordance with some embodiments.

[0008] Figure 5 illustrates an example of another method for wireless communication,

performed in accordance with some embodiments.

[0009] Figure 6 illustrates an example of an additional method for wireless

communication, performed in accordance with some embodiments.
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DETAILED DESCRIPTION

[0010] In the following description, numerous specific details are set forth in order to
provide a thorough understanding of the presented concepts. The presented concepts may
be practiced without some or all of these specific details. In other instances, well known
process operations have not been described in detail so as not to unnecessarily obscure
the described concepts. While some concepts will be described in conjunction with the
specific examples, it will be understood that these examples are not intended to be

limiting.

[0011] Wireless devices may be implemented in a wireless environment to support a
variety of functionalities. For example, wireless devices may be configured to support
smart home capabilities for various appliances and devices such as light bulbs,
thermostats, security systems, and various Internet of Things (IoT) devices. Moreover,
various other devices and systems, such as entertainment systems, gaming consoles, and
gaming controllers. In such a wireless environment, different wireless devices may use
different wireless protocols, and share access to different wireless networks. In one
example, a gaming console and gaming controllers may communicate using Bluetooth
connections, smart devices may communicate using Wi-Fi connections, and other smart
devices may communicate using 802.15.4 connections. Accordingly, conventional
techniques for wireless communication remain limited because different wireless devices
in the same wireless environment may use different types of connections, and
consequently they are not able to provide a unified experience for a user of the wireless

environment.

[0012] Embodiments disclosed herein provide the ability to manage wireless
communications between different wireless devices having different types of wireless
connections. Moreover, instructions may be generated for such wireless devices to
provide a coordinated and integrated experience for a user. As will be discussed in greater
detail below, one or more environmental conditions which may be user-driven, such as a
user accessing or executing a software application, may cause the identification of

different wireless devices and the generation of instructions for such wireless devices
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based on the environmental conditions. In various embodiments, the instructions may be
translated to the native format of each of the wireless devices and transmitted to them for
execution thus enabling coordination of such instructions across different wireless
devices using different wireless connections. In one example, smart devices and other
wireless devices implemented in an ambient environment of the user may be provided
with instructions such that they dynamically respond to actions of the user and content

that the user may be interacting with in an entertainment system or a gaming console.

[0013] Figure 1 illustrates an example of a system for wireless communication,
configured in accordance with some embodiments. Accordingly, a system, such as system
100, may include wireless devices using different wireless protocols, but are also
configured to be provide an integrated wireless environment for a user. As will be
discussed in greater detail below, wireless devices included in system 100 may be
configured to provide communication and coordination between wireless devices having

different computational capabilities and communications modalities.

[0014] In various embodiments, system 100 may include wireless device 102 which may
be compatible with one or more wireless transmission protocols, such as a Wi-Fi
protocol, a Bluetooth protocol, as well as one or more other protocols, such as an
802.15.4 protocol. In some embodiments, wireless device 102 includes collocated
transceivers. For example, wireless device 102 may include a Wi-Fi transceiver, a
Bluetooth transceiver, and an 802.15.4 transceiver that may share access to a
communications medium. For example, wireless device 102 may include a first
transceiver, such as transceiver 103, a second transceiver, such as transceiver 104, and a
third transceiver, such as transceiver 105. In this example, transceiver 103 may be
compatible with an 802.15.4 specification and protocol, transceiver 104 may be
compatible with a Wi-Fi specification and protocol, transceiver 105 may be compatible
with a Bluetooth specification and protocol. For example, the Bluetooth protocol may be
a Bluetooth Low Energy (BLE) protocol, also referred to as Bluetooth Smart. Moreover,
the 802.15.4 protocol may be compatible with a Matter standard. It will be appreciated
that while an 802.15.4 standard is described, a variety of other standards configured to

low-rate wireless connections are contemplated and disclosed herein. In some
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embodiments, wireless device 102 may be a component of a smart home environment,
such as a component of an entertainment system. For example, wireless device 102 may
be a gaming console, a smart television, or a personal computer. It will be appreciated

that wireless device 102 may be any suitable device.

[0015] As shown in Figure 1, various wireless communications devices may be in
communication with each other via one or more wireless communications mediums.
Accordingly, wireless device 102 may include one or more antennas, and may also
include processing device 106 and, as discussed above, may also include collocated
transceivers, such as transceiver 103, transceiver 104, and transceiver 105. As disclosed
herein each transceiver may also have an associated transmit and receive chain. In various
embodiments, processing devices and transceivers are configured to establish
communications connections with other devices, and transmit data in the form of data
packets via such communications connections. Moreover, as will be discussed in greater
detail below, a central device, such as wireless device 102, may be configured to
determine contextual parameters and coordinate operations of other wireless devices in a

heterogenous smart home environment.

[0016] In some embodiments, system 100 may further include devices 108 which may be
wireless devices communicatively coupled with wireless device 102. As similarly
discussed above, devices 108 may be compatible with one or more wireless transmission
protocols, such as an 802.15.4 protocol, a Wi-Fi protocol, or a Bluetooth protocol. In
some embodiments, devices 108 may be configured as stations in communication with
wireless device 102. For example, devices 108 may be smart devices or other devices,
such as those found in gaming systems, smart home devices, and medical implants. In
various embodiments, devices 108 may be different types of devices than wireless device
102. As discussed above, each of devices 108 may include one or more antennas, as well
as processing devices and transceivers, which may also be configured to establish
communications connections with other devices, and transmit data in the form of data
packets via such communications connections. As will be discussed in greater detail

below, devices 108 may also be configured to receive instructions from wireless device
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102 and configured to execute the instructions to provide an integrated experience for a

user of wireless device 102.

[0017] System 100 may also include devices 110 and devices 112 which may also be
compatible with one or more wireless transmission protocols, such as an 802.15 .4
protocol, a Wi-Fi protocol, or a Bluetooth protocol. In various embodiments, devices 110
and devices 112 may be different devices than devices 108, and may be implemented in a
different environmental context than devices 108. For example, devices 110 may be IoT
devices that are included in a home security system and devices 112 may be IoT devices
included in a climate control system, such as one or more components of a thermostat.
Accordingly, as will be discussed in greater detail below with reference to Figure 3,
devices 108, devices 110, and devices 112 may each be different types of devices
included in an operational environment of wireless device 102 and one or more users of

wireless device 102.

[0018] Figure 2 illustrates an example of a system for wireless communication,
configured in accordance with some embodiments. More specifically, Figure 2 illustrates
an example of a system, such as system 200, that includes wireless device 201. It will be
appreciated that wireless device 201 may be one of any of the wireless devices discussed
above with reference to Figure 1, such as wireless device 102, devices 108, devices 110,
and devices 112. In one example, wireless device 102 included in or is configured as a
computing system, such as a gaming console. Accordingly, as will be discussed in greater
detail below, wireless device 102 may be configured as a gaming console configured to
execute a gaming application, and further configured to communicate with other devices,

including gaming devices such as game controllers, wirelessly.

[0019] In various embodiments, wireless device 201 includes one or more transceivers,
such as transceiver 204, transceiver 205, and transceiver 206. In one example, system 200
includes transceiver 204 which is configured to transmit and receive signals using a
communications medium that may include antenna 221 or antenna 222. As noted above,
transceiver 204 may be a Wi-Fi transceiver. Accordingly, transceiver 204 may be

compatible with a Wi-Fi communications protocol, such as an 802.11ax protocol. In
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various embodiments, transceiver 204 includes a modulator and demodulator as well as
one or more buffers and filters, that are configured to generate and receive signals via

antenna 221 and/or antenna 222.

[0020] System 200 additionally includes transceiver 205 which may be collocated with
transceiver 204 in wireless device 201. In various embodiments, transceiver 205 is also
configured to transmit and receive signals using a communications medium that may
include antenna 221 or antenna 222. Accordingly, transceiver 205 may be a Bluetooth
transceiver compatible with a Bluetooth communications protocol. In one example, the
Bluetooth protocol may be a Bluetooth Low Energy (BLE) protocol. Moreover,
transceiver 205 includes a modulator and demodulator as well as one or more buffers and
filters, that are configured to generate and receive signals via antenna 221 and/or antenna

222

[0021] System 200 further includes transceiver 206 which may be collocated with
transceiver 204 and transceiver 205 in wireless device 201, In various embodiments,
transceiver 206 is also configured to transmit and receive signals using a communications
medium that may include antenna 221 or antenna 222. Moreover, transceiver 206 may be
configured to be compatible with an 802.15.4 protocol. In various embodiments,
transceiver 206 includes a modulator and demodulator as well as one or more buffers and
filters, that are configured to generate and receive signals via antenna 221 and/or antenna
222. While various embodiments are described with reference to Bluetooth, Wi-Fi, and
802.15.4 communications protocols, it will be appreciated that any suitable protocol may

be used.

[0022] System 200 further includes processing device 224 which may include logic
implemented using processing elements and/or one or more processor cores. In some
embodiments, processing device 224 is configured to determine contextual parameters
and generate instructions for wireless devices, as will be discussed in greater detail
below. More specifically, processing device 224 includes one or more processing devices
comprising processing elements that are configured to implement such contextual

parameter determination and instruction generation. Moreover, processing device 224
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includes one or more components configured to implement a medium access control
(MAC) layer that is configured to control hardware associated with a wireless
transmission medium, such as that associated with a Wi-Fi transmission medium and/or
an 802.15.4 transmission medium. In one example, processing device 224 may include
processor core block 210 that may be configured to implement a driver, such as a
Bluetooth driver, Wi-Fi driver, and/or an 802.15.4 driver. Processing device 224 may
further include digital signal processor (DSP) core block 212 which may be configured to

include microcode.

[0023] In various embodiments, processor core block 210 comprises multiple processor
cores which are each configured to implement specific portions of a wireless protocol
interface. For example, a Bluetooth protocol may be implemented using a Bluetooth stack
in which software is implemented as a stack of layers, and such layers are configured to
compartmentalize specific functions utilized to implement the Bluetooth communications
protocol. In various embodiments, a host stack includes layers for a Bluetooth network
encapsulation protocol, radio frequency communication, service discovery protocol, as
well as various other high level data layers. Moreover, a controller stack includes a link
management protocol, a host controller interface, a link layer which may be a low energy

link layer, as well as various other timing critical layers.

[0024] System 200 further includes radio frequency (RF) circuit 202 which is coupled to
antenna 221 and antenna 222. In various embodiments, RF circuit 202 may include
various components such as an RF switch, a diplexer, and a filter. While Figure 2
illustrates system 200 as having two antennas, it will be appreciated that system 200 may
have a single antenna, or any suitable number of antennas. Accordingly, RF circuit 202
may be configured to select an antenna for transmission/reception, and may be configured
to provide coupling between the selected antenna, such as antenna 221, and other
components of system 200 via a bus, such as bus 211. While one RF circuit is shown, it
will be appreciated that wireless communications device 201 may include multiple RF
circuits. Accordingly, each of multiple antennas may have its own RF circuit. Moreover,

each one may be associated with a particular wireless communications protocol, such as a
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first antenna and RF circuit for Wi-Fi, a second antenna and RF circuit for Bluetooth, and

a third antenna and RF circuit for 802.15 4.

[0025] System 200 includes memory system 208 which is configured to store one or
more data values associated with wireless communication operations discussed above and
in greater detail below. Accordingly, memory system 208 includes storage device, which
may be a non-volatile random access memory (NVRAM) configured to store such data
values, and may also include a cache that is configured to provide a local cache. In
various embodiments, system 200 further includes host processor 214 which is
configured to implement processing operations implemented by system 200. In various
embodiments, host processor 214 and memory system 208 are additionally configured to
execute a software application, such as a gaming application. Accordingly, host processor
214 and memory system 208 may be configured to execute such a gaming application and
generate an output provide to, for example, a display device and an audio device, such as

a speaker.

[0026] It will be appreciated that one or more of the above-described components may be
implemented on a single chip, or on different chips. For example, transceiver 204,
transceiver 205, transceiver 206, and processing device 224 may be implemented on the
same integrated circuit chip, such as integrated circuit chip 220. In another example,
transceiver 204, transceiver 205, transceiver 206, and processing device 224 may each be
implemented on their own chip, and thus may be disposed separately as a multi-chip
module or on a common substrate such as a printed circuit board (PCB). It will also be
appreciated that components of system 200 may be implemented in the context of a home
entertainment system having multiple components. Accordingly, some components, such
as integrated chip 220, may be implemented in a first location, while other components,
such as antenna 221, may be implemented in second location, and coupling between the

two may be implemented via a coupler such as RF circuit 202.

[0027] Figure 3 illustrates an example of an additional system for wireless
communication, configured in accordance with some embodiments. As will be discussed

in greater detail below, system 300 may be implemented in the context of a smart home
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environment which may include various different types of wireless devices having
different wireless capabilities. Because the wireless devices operate using different
wireless protocols, some of them may be unable to communicate with each other.
However, as will be discussed in greater detail below, a central device may be configured
to support multiple different communications protocols, and thus may be able to
communicate with all of them. Moreover, the central device may be configured to
generate instructions for such devices based on an input to coordinate their operation and
extend the experience of a user of the central device to additional wireless devices

included in the ambient environment of the user.

[0028] As similarly discussed above, a central device, such as wireless device 302, may
include processing device 303 as well as various transceivers, such as transceiver 304,
transceiver 305, and transceiver 306. As will be discussed in greater detail below,
wireless device 302 may be a computing device, such as a gaming console, configured to
execute an application, such as a gaming application. Moreover, as will also be discussed
in greater detail below, wireless device 302 is configured to control the operation of
additional wireless devices based on features of a user as well as dynamic content of the
gaming application. In one example, transceiver 304 is configured to be compatible with
a Wi-Fi protocol, transceiver 305 is configured to be compatible with a Bluetooth
protocol, and transceiver 306 is configured to be compatible with an 802.15 4 protocol.
Accordingly, wireless device 302 may be a tri-mode device capable of communication

via all three protocols.

[0029] As additionally shown in system 300, wireless device 302 is configured to central
coordinate operation of a variety of different devices in a heterogenous wireless
environment that may surround a user of wireless device 302. For example, device 324,
device 320, and device 316, may be gaming devices such as controllers and a headset that
are configured to communicate with wireless device 102 via a Bluetooth connection.
Accordingly, device 324, device 320, and device 316 may be compatible with one or
more of Bluetooth and BLE, and may use such connections to transmit and receive

gaming data from wireless device 102.

10
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[0030] System 300 may also include device 326, device 314, device 330, and device 310
which may be smart home devices. For example, device 326, device 314, device 330, and
device 310 may be light bulbs each enabled with luminance and color settings that may
be controlled by inputs received via an 802.15.4 wireless connection. It will be
appreciated that device 326, device 314, device 330, and device 310 may be any suitable

type of smart home device, and each may be individually controlled.

[0031] System 300 may also include device 328 which may be a home entertainment
device. For example, device 328 may be a wirelessly controlled speaker that is
communicatively coupled to wireless device 302 via a Wi-Fi connection. Accordingly,
wireless device 302 may be configured to control operation of device 328, and to send
audio data to device 328. It will be appreciated that device 328 may include multiple

audio devices, and may thus be part of an audio system.

[0032] System 300 may also include device 312 which may be a climate control device.
For example, device 312 may be a smart home thermostat capable of being wirelessly
controlled via a Wi-Fi connection and/or a Bluetooth connection. Accordingly, device
312 may be coupled to various other climate control devices in the smart home
environment, such as a heater and/or an air conditioning unit. Moreover, device 312 may
also be coupled to wireless device 302 and may be configured to receive instructions
from wireless device 302. In this way, wireless device 302 may also control the operation

of one or more components of a climate control system associated with a user.

[0033] System 300 may also include device 308 which may be a security device.
Accordingly, device 308 may be a security console for a home security system. In one
example, device 308 may be a specific component of a security system, such as a smart
lock on a door. In various embodiments, device 308 may be communicatively coupled to
wireless device 302 via a Wi-Fi connection and/or a Bluetooth connection, and may be
configured to receive one or more inputs from wireless device 302. In this way, wireless
device 302 may also interface with various components of a security system associated

with a user.

11
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[0034] Figure 4 illustrates an example of a method for wireless communication,
performed in accordance with some embodiments. Accordingly, a method, such as
method 400, may be performed to coordinate operations performed by various devices in
an ambient environment of a user to further extend the experience of the user into that
ambient environment. More specifically, a central device may identify one or more
contextual parameters based on one or more actions taken by a user as well as an
application executed by the user, and may generate coordinated sets of instructions for the

various devices based, at least in part, on the contextual parameters.

[0035] Method 400 may perform operation 402 during which contextual parameters may
be determined for a wireless operational environment. In various embodiments, the
contextual parameters may be determined based on one or more features of an application
executed by a user on a wireless device. For example, a wireless device operating as a
central device may be a gaming console. Accordingly, a user may load an application,
such as a game, and may execute the gaming application. As will be discussed in greater
detail below, the gaming application may include various information such as user profile
data, audio data, and graphics data. Accordingly, the gaming data as well as associated
data, such as metadata and metadata tags, may be retrieved by the gaming console, and

may be used to determine contextual parameters.

[0036] As will be discussed in greater detail below, the contextual parameters may define
one or more conditions to be implemented in the ambient environment. Such contextual
parameters may be defined by an entity, such as an application programmer, or may be
dynamically determined by the wireless device itself. In one example, the contextual

parameters may be included in metadata of the gaming application.

[0037] Method 400 may perform operation 404 during which wireless device and
wireless connection parameters may be determined for a plurality for a plurality of
wireless devices based on the contextual parameters. Accordingly, the contextual
parameters determined during operation 402 may be mapped to wireless devices based on
a designated mapping. Moreover, the identified devices may have associated wireless

connection data that may also be retrieved. Accordingly, during operation 404,

12
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parameters identifying particular wireless devices as well as wireless connection

requirements may be determined.

[0038] Method 400 may perform operation 406 during which wireless device-specific
instructions may be generated for each of the plurality of wireless devices. Accordingly,
as will be discussed in greater detail below, a wireless device configured as a central
device may generate a set of instructions for each of the identified wireless devices in
accordance with their respective wireless connection parameters. Accordingly,
instructions may be generated and sent in accordance with a Wi-Fi protocol, a Bluetooth
protocol, and an 802.15.4 protocol to implement the conditions defined by the contextual

parameters in the ambient environment of the user.

[0039] Figure 5 illustrates an example of another method for wireless communication,
performed in accordance with some embodiments. Accordingly, a method, such as
method 500, may be performed to coordinate operations performed by various devices in
an ambient environment of a user to further extend the experience of the user and
integrate the operation of such wireless devices in that experience. More specifically, a
central device may identify one or more contextual parameters based on features
associated with a user as well as devices and equipment used by the user. Coordinated
sets of instructions may be generated for the various devices based, at least in part, on the

contextual parameters.

[0040] Method 500 may perform operation 502 during which contextual data may be
received from a wireless environment. As similarly discussed above, the contextual
parameters may be determined based on features of an application executed by a user on
a wireless device as well as configuration parameters of a user profile associated with that
user. For example, such contextual parameters may be ambient lighting settings and
temperature settings for smart devices included in the ambient environment and
communicatively coupled with the central wireless device. The contextual parameters
may also include settings for the user stored in a user profile. In the example where the

central wireless device is a gaming console, additional settings may be stored in a user

13
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profile, and such settings may identify parameters such as gaming controller settings,

haptic feedback and vibration settings, as well as other gameplay settings.

[0041] In some embodiments, the contextual data may be inferred by the central wireless
device. For example, the central wireless device may record such data based on previous
gaming sessions. Accordingly, the central wireless device may have previously
performed a learning phase where known wireless devices in the ambient environment
are polled, and information identifying their current settings while a user is playing may
be stored and aggregated to determine contextual data for that user. In various
embodiments, the contextual data may be stored in multiple different storage locations,
and during operation 502, the contextual data may be retrieved by the central wireless

device.

[0042] In various embodiments, the receiving of contextual data is included in or
responsive to a system or user event. For example, if a user logs off of a game, and a user
ID switches to another user, method 500 may be triggered and new contextual data may
be retrieved. In another example, a change of input device or a type of input device may
trigger method 500. For example, if a user begins using a VR headset, the device may
have new ambient settings associated with it, as may have been previously been stored in
a device profile that may have been populated by an entity, such as a manufacturer or a
user. Such new ambient settings included in contextual data retrieved upon detection of
the VR headset may include settings such as activating a security system or locking a

door to enhance security for the gaming environment.

[0043] Method 500 may perform operation 504 during which contextual parameters may
be determined for the wireless environment. Accordingly, after the contextual data has
been retrieved, it may be merged and a component, such as the central wireless device,
may use the merged contextual data to generate a set of parameters used as contextual
parameters. In one example, the contextual data may be parsed and filtered to identify
contextual parameters that may be relevant for a operational environment, such as a
current gaming session. More specifically, the retrieved data may be filtered to identify a

plurality of settings associated with a list of known wireless devices. Such a list may be
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populated based on a previous registration process of those wireless devices with the
central wireless device, as well as an indication, such as an acknowledgement message,
that those devices are active and available. Accordingly, during operation 504, the
contextual data may be translated to contextual parameters specific to a known set of

wireless devices.

[0044] Method 500 may perform operation 506 during which wireless device parameters
may be determined based on the contextual parameters. Accordingly, the wireless devices
identified during operation 504 may be used to identify wireless device parameters
associated with those wireless devices. More specifically, wireless device information
such a device identifiers, status information, and device capabilities may be retrieved for

each device associated with a contextual parameter determined during operation 504.

[0045] In one example, such devices may be identified based on a designated mapping
generated during device registration. For example, a contextual parameter identifying a
light or luminosity setting may be mapped to a set of wireless devices that are smart light
bulbs, and such a mapping may have been previously determined when the smart light
bulbs initiated communication with the central wireless device. Accordingly, a contextual
parameter may have a category identifier which may be defined by an entity, such as an
administrator, manufacturer, or the user, and appropriate wireless devices may be mapped
to that category identifier during registration based on known product information about

the device.

[0046] Method 500 may perform operation 508 during which wireless connection
parameters may be determined based on the contextual parameters. In various
embodiments, the identified wireless devices may have associated wireless connection
data that may also be retrieved. Such connection data may identify a type of wireless
protocol used by the device as well as any other suitable network settings associated with

the identified wireless devices.

[0047] Method 500 may perform operation 510 during which a set of instructions may be
generated for each of the plurality of wireless devices. Accordingly, as will be discussed

in greater detail below, the central wireless device may generate a set of instructions for
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each of the identified wireless devices in accordance with their respective wireless
connection parameters. More specifically, the central wireless device may generate a set
of instructions based on the identified contextual parameters. For example, the
instructions may be generated based on settings identified in the contextual parameters as
well as a native programming format of each respective wireless device. In one example,
where a contextual parameter identifies a luminosity setting, the central wireless device
may generate an instruction that is a command for the target wireless device, as identified
by the mapping discussed above, to set its luminosity to the identified luminosity setting.
The instruction may also be compatible with and packetized in accordance with a
wireless protocol of the target wireless device. This may be performed for each identified
contextual parameter, and the instructions may subsequently be transmitted to the target

wireless devices.

[0048] Figure 6 illustrates an example of an additional method for wireless
communication, performed in accordance with some embodiments. Accordingly, a
method, such as method 600, may be performed to coordinate operations performed by
various devices in an ambient environment of a user to further extend the experience of
the user and integrate the operation of such wireless devices in that experience. More
specifically, a central wireless device may identify one or more contextual parameters
based on dynamic content of an application executed by the central wireless device.
Coordinated sets of instructions may be generated for the various devices based, at least

in part, on the contextual parameters.

[0049] Method 600 may perform operation 602 during which contextual data may be
received from an application executed in a wireless environment. In various
embodiments, the central wireless device may be a gaming console implemented in a
smart home environment. As discussed above, the gaming console maybe specifically
configured to communicate with various wireless devices included in the smart home
environment. Such devices may be part of the gaming system, part of a broader
entertainment system, or part of one or more other systems in the smart home

environment such as a security system or climate control system.
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[0050] During operation, an application, such as a gaming application, may be executed
on the central wireless device. For example, a user may be playing a game on the central
wireless device, and application data may be loaded and executed on the central wireless
device. In various embodiments, contextual data may be retrieved from the application
data of that is being executed. In this way, contextual parameters may be determined,
modified, and updated dynamically based on what the game code that is currently being

executed.

[0051] In one example, the contextual data may be included as metadata in the gaming
application. Accordingly, an entity, such as a software developer, may include contextual
data in metadata of the gaming application. Such contextual data may include a simplified
version of one or more aspects of the gaming data itself. For example, metadata may be
updated to include settings such as lower luminance settings and additional audio

settings, such as activation of a speaker, for a particular location in the video game.
Accordingly, data objects in the game logic may have metadata that is augmented to

include contextual data defined by a game designer during a design process.

[0052] In various embodiments, a custom application program interface (API) may be
provided to a software developer to include settings into the metadata that will be
retrieved as contextual data. Accordingly, a custom software development tool may be
used to perform the metadata augmentation, and the central wireless device may also
have a corresponding API through which the settings are detected and retrieved from the
metadata. In some embodiments, the custom API may be developed by an entity, such as
a device manufacturer or a software developer, and/or may be incorporated in an on-
demand computing platform thus being available as a component of an on-demand

service or application used to manage wireless devices.

[0053] In another example, the contextual parameters may be determined by the central
wireless device based on the execution of the application data. For example, where the
central wireless device is a gaming console executing a game, the gaming console will
have access to the graphical output of the gaming application and may use it to

dynamically determine contextual data, as similarly discussed above. In one example, a
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rendered graphical output may be used to identify a luminance value and a color value,
and such values may be parsed as contextual data. Accordingly, the central wireless
device may be configured to dynamically determine such contextual data based on
outputs of the application itself. It will be appreciated that this contextual data may be
combined with additional contextual data discussed above with reference to Figure 5. In
this way initial contextual data may be updated dynamically with contextual data

obtained from dynamic content executed by the central wireless device.

[0054] In various embodiments, dynamic updating of contextual data may be based on
data and events other than that of the gaming application. More specifically, a system
event detected by a wireless device implemented in the smart home environment may
cause a dynamic update of the contextual data and a corresponding implementation of
new contextual parameters and instructions. In one example, an event, such as a door
opening, may be detected and may trigger implementation of a set of settings and
operations for the wireless devices in the smart home environment such as a pause in
operation or a termination of operation. In another example, the detection of the event
may trigger another action, such as a pop up message or other function call or invocation
of another application. In this way, the dynamic monitoring performed during operation

602 may trigger the generation of a variety of different types of instructions.

[0055] Method 600 may perform operation 604 during which a plurality of contextual
parameters may be determined based on the contextual data and metadata associated with
the application. As similarly discussed above, contextual data may be merged and used to
generate contextual parameters based on one or more mapping operations. For example,
the retrieved and merged data may be mapped to one or more category identifiers based
on a designated mapping determined by an entity, such as a manufacturer or
administrator. In one example, contextual data obtained from an audio output of a gaming
application may be mapped to a category associated with speakers included in the smart
home environment, and a video output of the gaming application may be mapped to a
category associated with lights included in the smart home environment. Such a mapping
may be generated based on a known format of the audio and video output as well as

known capabilities of the wireless devices in the smart home environment. The category
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identifiers may be semantic identifiers chosen by an entity, such as a manufacturer or

administrator, or may be arbitrary unique identifiers.

[0056] Method 600 may perform operation 606 during which a plurality of wireless
devices may be identified based on a comparison of the contextual parameters and
wireless device parameters. Accordingly, the contextual parameters may be mapped to
wireless devices based on known wireless device information, as similarly discussed
above. Thus, during operation 606, wireless devices may be identified to implement the
settings inferred from the contextual data and contextual parameters. As similarly
discussed above, the known wireless devices may be included in a list that may be
populated based on a previous registration process of those wireless devices with the
central wireless device, as well as an indication, such as an acknowledgement message
received within a designated previous window of time, that those devices are active and
available. Accordingly, during operation 606, the a set of wireless devices may be
identified to implement settings determined based on the contextual parameters. As
similarly discussed above, the wireless devices may also have associated wireless device

parameters that specity various wireless device information for the wireless devices.

[0057] Method 600 may perform operation 608 during which wireless connection
parameters may be determined based on wireless device parameters of the plurality of
wireless devices. As similarly discussed above, the identified wireless devices may have
associated wireless connection data that may also be retrieved. Such connection data may
identify a type of wireless protocol used by the device as well as any other suitable

network settings associated with the identified wireless devices.

[0058] Method 600 may perform operation 610 during which instructions may be
generated for each of the plurality of wireless devices based on the contextual parameters
and the wireless connection parameters. As similarly discussed above, the central
wireless device may generate a set of instructions for each of the identified wireless
devices in accordance with their respective wireless connection parameters. More
specifically, the central wireless device may generate a set of instructions based on the

identified contextual parameters in a native programming format of each respective
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wireless device. The instruction may also be compatible with and packetized in
accordance with a wireless protocol of the target wireless device. This may be performed
for each identified contextual parameter, and the instructions may subsequently be
transmitted to the target wireless devices. Accordingly, during operation 610 a set of
instructions may be generated for all applicable wireless devices in the smart home
environment, and a schedule of traffic may also be generated. Thus, the central wireless

device may also determine a schedule used for transmission of the instructions.

[0059] Method 600 may perform operation 612 during which the instructions may be
transmitted to the plurality of wireless devices. Accordingly, processing logic of the
central wireless device may transmit the instructions to each of the appropriate wireless
devices in accordance with their respective communications protocols. As similarly
discussed above, such instructions may be sent via one or more of several collocated

transceivers compatible with a Wi-Fi, Bluetooth, and 802.15.4 protocol.

[0060] Although the foregoing concepts have been described in some detail for purposes
of clarity of understanding, it will be apparent that certain changes and modifications may
be practiced within the scope of the appended claims. It should be noted that there are
many alternative ways of implementing the processes, systems, and devices. Accordingly,

the present examples are to be considered as illustrative and not restrictive.
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CLAIMS

What is claimed is:

1. A method comprising:

determining, using a processing device, a plurality of contextual parameters
identifying a plurality of settings associated with an application executed on a central
wireless device and a plurality of wireless devices included in an operational environment
of the central wireless device;

determining, using the processing device, a plurality of wireless device
parameters and wireless connection parameters for the plurality of wireless devices based
on the contextual parameters; and

generating, using the processing device, instructions for each of the plurality of
wireless devices based, at least in part, on the plurality of contextual parameters and a

native format and wireless protocol of each of the plurality of wireless devices.

2. The method of claim 1, the plurality of contextual parameters is determined

based, at least in part, of a user profile of a user of the central wireless device.

3. The method of claim 1, wherein the plurality of wireless devices are compatible

with one or more of a Wi-Fi protocol, a Bluetooth protocol, and an 802.15.4 protocol.

4. The method of claim 1, wherein at least some of the contextual parameters are

dynamically determined based on the execution of the application.

5. The method of claim 4, wherein the at least some of the contextual parameters are

determined based on metadata of the application.

6. The method of claim 5 further comprising:
retrieving the at least some of the contextual parameters from the metadata via an

application program interface of the central wireless device.
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7. The method of claim 1 further comprising:
mapping the plurality of contextual parameters to a plurality of operations to be
performed by the plurality of wireless devices; and

generating the instructions based, at least in part, on the mapping.

8. The method of claim 1, wherein the central wireless device is a gaming console.

9. The method of claim 8, wherein the plurality of wireless devices comprises at
least one game controller, at least one smart home device, and at least one component of

a home entertainment system.

10. A system comprising:
a first transceiver configured to be compatible with a first wireless protocol;
a second transceiver configured to be compatible with a second wireless protocol;
a third transceiver configured to be compatible with a third wireless protocol; and
a processing device coupled to the first transceiver, the second transceiver, and
the third transceiver, and configured to:
determine a plurality of contextual parameters identifying a plurality of
settings associated with an application executed on a central wireless device and a
plurality of wireless devices included in an operational environment of the central
wireless device;
determine a plurality of wireless device parameters and wireless
connection parameters for the plurality of wireless devices based on the
contextual parameters; and
generate instructions for each of the plurality of wireless devices based, at
least in part, on the plurality of contextual parameters and a native format and

wireless protocol of each of the plurality of wireless devices.

11. The system of claim 10, wherein the plurality of contextual parameters is

determined based, at least in part, of a user profile of a user of the central wireless device.
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12.  The system of claim 10, wherein the first transceiver is configured to be
compatible with a Wi-Fi protocol, wherein the second transceiver is configured to be
compatible with a Bluetooth protocol, and wherein the third transceiver is configured to

be compatible with an 802.15.4 protocol.

13.  The system of claim 10, wherein at least some of the contextual parameters are
dynamically determined based on the execution of the application, and wherein the at
least some of the contextual parameters are determined based on metadata of the

application.

14 The system of claim 13, wherein the processing device is further configured to:
retrieve the at least some of the contextual parameters from the metadata via an

application program interface of the central wireless device.

15. The system of claim 10, wherein the processing device is further configured to:
map the plurality of contextual parameters to a plurality of operations to be
performed by the plurality of wireless devices; and

generate the instructions based, at least in part, on the mapping.

16. A device comprising:

processing elements configured to:

determine a plurality of contextual parameters identifying a plurality of
settings associated with an application executed on a central wireless device and a
plurality of wireless devices included in an operational environment of the central
wireless device;

determine a plurality of wireless device parameters and wireless
connection parameters for the plurality of wireless devices based on the

contextual parameters; and
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generate instructions for each of the plurality of wireless devices based, at
least in part, on the plurality of contextual parameters and a native format and

wireless protocol of each of the plurality of wireless devices.

17. The device of claim 16, the plurality of contextual parameters is determined

based, at least in part, of a user profile of a user of the central wireless device.

18. The device of claim 16, wherein the plurality of wireless devices are compatible

with one or more of a Wi-Fi protocol, a Bluetooth protocol, and an 802.15.4 protocol.

19. The device of claim 16, wherein at least some of the contextual parameters are
dynamically determined based on the execution of the application, and wherein the at

least some of the contextual parameters are determined based on metadata of the

application.
20. The device of claim 19, wherein the processing elements are further configured
to:

retrieve the at least some of the contextual parameters from the metadata via an

application program interface of the central wireless device.

24



WO 2024/019999 PCT/US2023/027982

1/6

100
r

Devices

/108

Wireless

Device 102 Devices
/ 110

V -

\/4 >

106 1

[6)}

Devices

/112

FIG. 1



PCT/US2023/027982

WO 2024/019999

2/6

o ¢ euusiuy

\.

¢ Old

0ZZ In2uI pajesbaul

| ¢ euusiuy

20¢C
JIN2UID

44

/

«—> wojsAg

90¢
JaAlgosuel |
G0cC <> t4%4
JanIeosuel | X20[d
3J100 d4Sd
0l¢
Noo|g 8109
02 10SS8204d
JaAl|osuel | H

YZe eo1na( Buissaooud

80¢

AlowsN

V¢ Josse00.d 1SOH

L0Z @2IA8( SS8laJIM \




WO 2024/019999 PCT/US2023/027982

3/6
Y 300
308
330 310
A
\j
328 D 302 - 312
303 304
306 305
326 \ 314
324 320 316

FIG. 3



WO 2024/019999 PCT/US2023/027982

4/6

( Wireless Communication Method )

Determine contextual parameters for a wireless | — 402
operational environment

:

Determine wireless device and wireless
connection parameters for a plurality for a - 404
plurality of wireless devices based on the

contextual parameters

l

406
Generate wireless device-specific instructions for /
each of the plurality of wireless devices

¢ dore D

FIG. 4



WO 2024/019999 PCT/US2023/027982

5/6

’/-500

( Wireless Communication Method )

Receive contextual data from a wireless — 502
environment

l

Determine contextual parameters for a wireless - 204
operational environment

l

Determine wireless device parameters based on — 506
the contextual parameters

l

/ 508
Determine wireless connection parameters based
on the contextual parameters

'

Generate a set of instructions for each of the 510
plurality of wireless devices

l

C Do )

FIG. 5



WO 2024/019999

PCT/US2023/027982

6/6

( Wireless Communication Method )

y 600

Receive contextual data from an application
executed in a wireless environment

!

Determine a plurality of contextual parameters
based on the contextual data and metadata
associated with the application

Y

Identify a plurality of wireless devices based on a
comparison of the contextual parameters and
wireless device parameters

606

!

Determine wireless connection parameters based
on wireless device parameters of the plurality of
wireless devices

,— 608

!

Generate instructions for each of the plurality of
wireless devices based on the contextual
parameters and the wireless connection
parameters

!

Transmit the instructions to the plurality of
wireless devices

l

C Do D

FIG. 6



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 23/27982

A
IPC

CLASSIFICATION OF SUBJECT MATTER
- INV, HO4L 69/18, HO4L 69/08 (2023.01)

ADD. H04W 36/00, HO4B 1/38 (2023.01)

CPC - INV. HO4L 69/18, HO4L 69/08

B.  FIELDS SEARCHED

ADD. Ho4w 36/005, H04B 1/38, HO4L 12/2807

|According to International Patent Classification (IPC) or to both national classification and TPC

See Search History document

Minimum documentation searched (classification s.ystem followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2012/0302286 A1 (Beninghaus et al.) 29 November 2012 (29.11.2012), para [0038]-[0039], |1-20
[0042]-[0043], [0046], [0050], [0052], {0138]-[0139]
A US 2004/0163073 A1 (Krzyzanowski et al.} 19 August 2004 (19.08.2004), para [0166], [0169], {1-20
[0171], [0174]-[0175], [0179]
A US 2005/0289264 A1 (llowsky et al.) 29 December 2005 (29.12.2005), entire document 1-20
A US 2016/0364114 A1 (GOOGLE INC.) 15 December 2016 (15.12.2016), entire document 1-20
US 2020/0351341 A1 (lllowsky et al.) 05 November 2020 (05.11.2020), entire document 1-20

D Further documents are listed in the continuation of Box C.

[:l See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance .

“D” document cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date”

“L” document which may throw doubts on priority claim(s) or which
is cited to establish the ‘{)ubllcatlon date of another citation or other
special reason (as specified)

“O” documentreferring to anoral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X™ document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot

be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

18 September 2023

Date of mailing of the international search report

0CT 18 2023

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 5§71-273-8300

Authorized officer
Kari Rodriqqez

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report

