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BEVICE AND QUERY MANAGEMENT SYSTEM

TECHNICAL FIELD

{60061} This disclosure relates to systems and methods for device and query management,

BACKGROUND
{8602} Electronic devices, such as voice-activated electronie devices, do not act anless
activated by an audible wake word. These audible wake words detract from natural
mieractions between users and the voice-activated electronic devices. To remove the burden
from the user to activate the electronic device, it would be desirable to sifently activate the
clectronic device. i would be desirable to activate the electronic device using a non-
mterfering communication such that the content for user consumption 1s not interrupted. It
would also be desirable for the system to distinguish audio cues from the content and from
the user. It would also be desirable to ensure that the electronie device perform the specific
function intended by the user. t would also be desirable for the system to communicate
without requiring prior pairing with the electronic device. It would also be desirable to

communicate with multiple and varying types of electronmic devices simultanecusly.

SUMMARY
HEEIRY Disclosed heremn are implementations of methods and systems for device and
query management. In an aspect, a device may include a transmitier, a receiver, and a
processor. The transmitter may be configired to transmit an audible signal, an inaudible
signal, or both. The mandible signal may be associated with a content identifier of the andible
signal. The transmitter mav be configured to transmit the audible signal, the inaudible signal,
or both, to a first electronic device. The first electronic device may be associated with a first
service. The transmitter may be configured 1o transmit the audible signal, the inandible
signal, or both, 10 a second electronic device. The second electronic device may be associated
with a second service. The receiver may be configured to receive a first message that inclades
a first input. The first input may be associated with the content identificr. The receiver may be
configured to receive a second message that includes a second input. The second input may
be associated with the content wdentifier. The processor may be configured to determine

whether the first ioput matches the second input. The transmitter may be further configured to
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transmit the first message to the first service on a condition that the first inpat and the second
mput are deternnined to match. The transmitter may be further configured to transmit the
second message to the second service on a condition that the first input and the second nput
arc determined to be match.

[3004] In an aspect, a device may mchude a receiver, a processor, and a transmitter. The
receiver may be configured to receive an audible signal, an maudible signal, or both. The
mandible signal may be associated with a content identifier of the andible signal. The receiver
may be contfigured to receive a first user mpui. The first user input may be associated with a
first user identifier. The receiver may be configured to receive a second user nput. The
second user mput may be associated with a second user identifier. The processor may be
configured to determine whether the first user identifier is associated with an authorized user
account. The processor may be configured to determine whether the second user identifier 1s
associated with an authorized user account. The authorized user account for the first and
second user identificrs may be the samc user account or it may two or more different user
accounts. On a condition that the first user identifier 1s associated with the anthonzed
account, the transmitter may be configured to transmit a first message that mcludes the first
user input. The first user input may be associated with the content identificr.

[005] In an aspect, a method may include transmitting an audible signal, an inaudible
signal, or both to a first electronic device. The inaudible signal may be associated with a
content identifier of the audible signal. The first electronic device may be associaied with a
first service. The method mayv include transmitting the audible signal, the maudible signal, or
both, to a sccond electronic device. The second electronic device may be associated with a
second service. The method may include receiving a first message. The first message may
mchide a first input. The first input may be associated with the content identifier. The method
may include receiving a second message. The second message may include a second mnput.
The second mput may be associated with the content identifier. The method may include
determuning whether the first input matches the second nput. The method may inchide
transmitting the first message on a condition that the first tnput and the sccond input are
determined to match. The method may mclude transmitting the second message on a
condition that the first mput and the second input are determined to match.

HEEEY! In ong or more aspects, the receiver may be configured to receive the first input or
the second input as a voice input. In one or more aspects, the recetver may be configured to
receive the first input or the second input as a gesture input. In one or more aspects, the first

mput and the second input may be associated with a first user identifier. In one or more
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aspects, the processor may be further configured to determine whether the first input matches
the second input based on the first user identitier. In one or more aspects, the first input may
be associated with a first user identificr and the second input may be associated with a second
user wdentifier. In one or more aspects, the processor may be further configured to determine
whether the second user identifier 15 associated with an authonized user. In one or more
aspects, the transmitter may be further configured to transmit the second message based on a
deternunation that the second user identificr is associated with an authorized user.

10007 In one or more aspects, the first message may further include a first electronic
device identifier. In one or more aspects, the second message may further include a second
clectronic device identifier. In one or more aspects, the processor may be further configured
to determine whether the first electronic device identifier maiches the second electronic
device identifier on a condition that the first mput matches the second tnput. In one or more
aspects, the first electronic device identifier may include a device name, a device serial
number, an internet protocol (1P) address, a geolocation, a user account identificr, or any
combination thercof. In one or more aspects, the second electronic device identifier may
melude a device name, a device serial number, an IP address, a geclocation, a user accoant
dentifier, or any combination thercof.

[008] In one or more aspects, the first user identifier and the second user 1dentifier may
be associated with an authorized account. In one or more aspects, the transmitter may be
further configured to transmit a second message that includes a second user put associated
with a content identifier. In one or more aspects, the first user identifier may be associated
with an authorized user account and the second user identifier may be associated with an
unauthorized user account. In one or more aspects, the transmitter may be further configured

to transmit a first message that inclodes a first user input associated with a content identifier.

BRIEF DESCRIPTION OF THE DRAWINGS
HEEL The disclosure is best understood from the following detailed description when
read in conjunction with the accompanying drawings. It is emphasized that, according to
common practice, the various features of the drawings are not to-scale. On the contrary, the
dimensions of the various features are arbitrartly expanded or reduced for clarity.
{0010} FIG. 1 is a block diagram of an example of a system for content consumption.
6011} FIG. 2 15 a block diagram of an example of an electronic device capable of

receiving audible and inaudible inputs in accordance with one or more embodiments of this
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disclosure.

{6612} FIG. 3 is a functional block diagram of an example of a system with a single
clectronic device and a singlc user in accordance with one or more embodiments of this
disclosure.

[6013] FIG. 4 is a fimetional block diagram of an example of a system with a single
slectronis device and multiple users in accordance with ong or more embodiments of this
disclosure.

{6614} FIG. S 1s a functional block diagram of an example of a syvstem with multiple
clectronic devices and a single user in accordance with one or more embodiments of this
disclosure.

01 5] FIG. 615 a functional block diagram of an example of a system with multipie
electronic devices associated with maltiple services and a single user in accordance with one
or more ernbodiments of this disclosure.

{06616} FIG. 7 15 a functional block diagram of an example of a system with multiple
electronic devices associated with multiple services and multiple users in accordance with
one or more embodiments of this disclosure.

[6617] FIG. 8 is a functional block diagram of an cxample of a system with multiple
electronic devices associated with a single service and multiple users n accordance with one
or more cmbodiments of this disclosure.

10618} FIG. 9 is a functional block diagram of an example of a system with multiple
clectronic devices associated with a single service and a single user in accordance with one or
more embodiments of this disclosure.

{8019} FIG. 10 s a fanctional block diagram of an example of a system with multiple
clectronic devices associated with multiple services that are configured to communicate with
each other to determine duplicate inputs m accordance with one or more embodiments of this
disclosure.

[6620] FIG. 11 13 a diagram of an example of a method used to determine whether
messages are duplicate messages i accordance with one or more embodiments of this

disclosure.

DETAILED DESCRIPTION
{6021} Typical systems for interactive content consumpiion require a user to perform
multiple steps to activate an clectronic device m the context of the content, resulting in a

disjointed and undesirable uscr expenience. The embodiments disclosed herein mav augment
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user mteraction with content by providing scamless communication between content devices
and other electronic devices using maudible frequencies. The mmaudible frequencios may be
paired with audible frequencics to enable a non-mntrusive and distinet path for electronic
device commands without requiring the user to activate the electronic device to mitiate the
path.

10622] Interactivity with the ¢lectronic devices may become problematic 1o arcas that
have multiple clectronic devices, multiple users, or both. For example, madvertent
duplication of a user response may occur in an area with multiple clectronic devices that
receive the same user response. In another example, multiple responses from different users
may cause duplication of responses. The cmbodiments disclosed berein may be used to avoid
the duplication of the user response.

{6023} FIG. 1 is a block diagram of an example of a system 100 for content consamption.
System 100 includes a content device 110, an electronic device 120, and a user device 130,
Any number of electronic devices may be included 1n the system 100, and one s shown in
FIG. 1 merely as an example. The electronic device 120 1s configured to communicate with
the user, the content device 110, and an intermnet connection device 140, The internet
connection device 140 is configured to communicate with the user device 130 and intemet
150,

06024} The content device 110 is configured to transmit content to the user. Examples of
the content device 110 include, and are not imited to, a television (TV), a personal computer
{(PC), a tablet, a mobile phone, a gaming device, a satellite receiver, a terrestrial radio
recetver, an audio receiver, a set-top-box (STB}, a speaker, a camera, a personal wearable
device, or an augmented reality/virtual reality (AR/VR) device. The content may mnclude
audio content, video content, or both. Audio content may include streaming audio, recorded
audio, broadcast audio, pomnt-to-point audio, or any combination thercof. Video content may
mclude streaming video, recorded video, broadeast video, point-to-point video, or any
combination thereof The audio content, video content, or both, may be in real-time or pre-
recorded.

{8625} Electronic device 120 may be any device configured to interface with the user.
Electronic device 120 may include multi-mode capabilities, and may include multiple
transceivers for communicating with different wireless networks over different wircless inks.
For example, clectronic device 120 may be configured to communicate with a device that
employs a Bluetooth radio technology, and with a base station that emplovs an TEEE 802

radio technology. For example, electronic device 120 mav be a voice-activated electronic
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device, a personal hub used to connect multiple devices that wse common communication
protoceds, a TV, a PC, atablet, a mobile phone, a gaming device, a satellite roceiver, a
terrestrial radio receiver, an audio receiver, an STB, a speaker, a camera, a personal wearable
device, an AR/VR device, or any device configured to intertace with the user.

06026} The user device 130 may be anv device configured to mterface with the user. The
user deviee 130 may include multi-mode capabilities, and may include multiple transceivers
for communicating with different wireless networks over different wireless links. For
example, the user device 130 may be configured to communicate with a base station that
cemplovs a cellular-based radio technology, and with the base station that emplovs an IEEE
802 radio technology. The user device 130 may include, for example, a PC, a tablet, a mohile
phone, a gaming device, a personal wearable device, an AR/VR device, or any device
configured to interface with the user.

[6627] The internet connection device 140 may be a wireless router, Home Node B,
Home cNode B, or access point, for example, and may utilize any suitable radio access
technology for facilitating wireless connectivity in a localized area, such as a home, a place
of business, an educational facility, a vehicle, and the like. The internet connection device
140 mayv communicate with the user deviee 130 over an air interface, which may be any
suttable wireless communication hink, for example, radio frequency (RF), microwave,
mfrared (IR}, ultraviolet (UV), visible hight, and the like. The mternet connection device 140
may implement a radic technology sach as IEEE 802 .11 to establish a wireless local area
network (WLAN). The internet connection device 140 may taplement a radio technology
such as IEEE 802 .15 to catablish a wircless personal area network (WPAN). The mtemet
connection device 140 may utilize a cellalar-based radio access technology. Example cellular-
based radio access technologies imchide wide-band code division multiple access (WCDMA),
Global System for Mobile communications (GSM), Long Term Evolution (LTE), LTE-
Advanced (LTE-A}, and the like. As shown in FIG. 1, the mtemet connection device 140 may
have a direct connection to the Intemet 150. Alternatively, the intemet connection device 140
may access the Internct 150 via a core network (not shown). The Imtemet 150 may mclade 2
global avsiom of mterconnected computer networks and deviess that use common
commuitication protocols, such as the transmission control profocol {TUP), user datagram
protocst {UDP} and the mtemet protoco! (1P} in the TCRIP intornet protocol saoite.

[6028] FIG. 2 is a block diagram of an example of an electronic device 200 capable of
receiving audible and inaudible inputs. Example implementations of the electronic device 200

may include the content device 110, electronic device 120, and the user device 130 of FIG. 1.
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The electronic device 200 inclades a processor 210, a microphone 220, a recciver 230, and a
transmitter 240. In some implementations, the receiver 230 and transmitter 240 mayv be
combined into a single transceiver unit. In some implementations, the electronic device 200
may include a speaker 250, a sensor/interface 260, a display 270, a memory 280, or any
combination thereof.

16029] The processor 210 may be a general purpose processor, a special purpose
processor, a conventional processor, a digital signal processor (DSP), a plurality of
MICTOPIOCESSOTS, ONE OF MOTe MICToProcessors in association with a DAP core, a controller, a
microcontrolier, Application Specifie Integrated Circuits (ASICs}, Field Programmable Gate
Array (FPGAs) circuits, anv other type of imtegrated circurt (IC), a state machine, and the
like. The processor 210 mav perform signal coding, data processing, power control,

mput/cutput processing, and/or any other functionality that enables the electronic device 200

to operate. The processor 210 may be coupled to the receiver 230 and the transmitier 240,
While Fi(5. 2 depicts the processor 210, the recetver 230, and the transmitter 240 as separate
components, it will be appreciated that the processor 210, the receiver 230, and the
transmtter 240 may be integrated together i an electronic package or chip. The processor
210 may be configured to determine a user profile based on how the user uses the electronic
device. For example, the processor may use maching learning {o determune the habits of a
user to determine the user profile. The processor may be configured to determine whether the
clectronic device 200 is the mntended recipient of the user response. For example, the
processor 210 may determine a context of the user response and correlate the user response to
the question to determine whether the clectronic device 200 is the intended recipient. In
another example, the processor 210 may be configured to determine user engagement based
on a weighting of the user responses.

030} The microphone 220 is coupled to the processor 210 and may be configured to
receive audible and inaudible inputs. The microphone 220 may inchide multiple microphones
to extend the coverage area of audio capture. An audible input may include any audible signal
at frequencies perceptible to a human ear from about 20 Hz to about 20,000 Hz. An inaudible
mput may include any naudible signals at frequencies that are not perceptible to the human
car from below 20 Hz and above 20,000 Hz. The microphone 220 may be configured to
detect any auditory command, for example, a user voice as a user input. The microphone 220
may be configured to detect a voiceprint in a voice response. For example, the voiceprint may
wdentify a user based on a unique pitch, mtonation, mflection, or any combination thereof.

The microphone 220 may be configured to distinguish between active and passive users
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based on signal triangulation of the voice response, distance of the voice response, signal
strength of the voice response, or any combination thereof

{0031} The receiver 230 may be configured to receive signals from an internet connection
device, for example internet connection device 140 shown in FIG. 1. In some embodiments,
the receiver 230 may be an antenna configured to receive maudible inputs such as RF signals,
In some embodiments, the receiver 230 may be a detector configured to receive maudible
mputs such as IR, UV, or visible light signals, for example. In some embodiments, the
receiver 230 may be configured to receive both RF and light signals. It will be appreciated
that the receiver 230 may be configured to receive any combination of wireless signals.
[B032] The transmitier 240 may be configured to transmit signals to an internet
connection device, for example mtemet connection device 140 shown in FIG. 1. In some
embodiments, the transmitter 240 may be an antenna configured to transmit RF signals. In
some embodiments, the transmitter 240 may be an emitter configured to transmit IR, UV, or
visible light signals, for example. fn somc embodiments, the transmitter 240 may be
contigured to transnut both RF and hght signals. It will be appreciated that the transmitter
240 may be configured to transmit any combination of wircless signals. The transmitter 240
may be configured to transmit information to other electronic devices to climinate duplicate
rocords OF USCE Fesponses.

{06033} The speaker 250 may be coupled to the processor 210 and may be configured to
emit audible and mmaudible signals. The speaker 250 may include multiple speakers to extend
the sound ficld.

{8634} The sensor/interface 260 may be coupled to the processor 210 and may include
one or more software and/or hardware modales that provide additional features, fimetionality
and/or wired or wireless connectivity. For example, the sensor/interface 260 may mclade an
accelerometer, an e-compass, a satellite transceiver, an image sensor (for photographs or
video), a umversal serial bus (USB) port, a vibration device, a television transceiver, a hands
free headset, a Bluctooth® module, a frequency modulated {(FM) radio unit, a digital music
plaver, a media plaver, a video game plaver module, a kevboard, an futernct browser, and the
ike. The sensov/interface 260 may be configured to detect motion-based or gesture-based
commands. The sensor/mterface 260 may be configured to perform facial recognition. For
example, facial recognition may be used to correlate a user response to a specific user and to
determine which user responses to ignore. For example, if a user is not recognized via facial
recognition, a response from that user may be ignored. In some implementations, the

sensor/interface 260 may be configured to detect a sign gait or a walk gait of 3 user i
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wentify the user. A sign gait may function as a virtual fingerprint of a user based on how the
user performs specific gestures or signs. A walk gait may function as a virtual fingerprint of a
user based on a unique walking gait of the user.

[B035] The display 270 may be coupled to the processor 210 and may be a liguid crystal
display (LCD} display anit, a light emitting diode (LED) display unit, or an organic light-
emitting diode {OLED) display wut. The display 270 may be configured to receive user
mput, for example, the display 270 may be a capacitive touch display in some embodiments.
{0036} The memory 280 may be coupled to the processor 210. The memory 280 may
mclude volatile memory, persistent storage, or both. Volatile memory may mclude random
access memory (RAM), dynamic randorm access memory (DRAM), static random access
memory (SRAM), and the hike. Persistent storage may include read-only memory (ROM), a
hard disk, or any other type of memory storage device. Persistent storage may melude a
removable storage element such as a memory stick, a secure digital (8D} memory card, and
the like. The memory may be configured to store a usage profile of a user, a voiceprint of the
user, a walk gait of the user, a gesture gait of the user, a sign gait of the user, or any
combination thercof.

[6037] FIG. 3 is a functional block diagram of an example of a system 300 with a single
electronic device and a single user n accordance with one or more embodiments of this
disclosure. The system 300 meludes a content device 310 and an electronic device 320, The
slectronis device 320 is configured o communicate with the user, the content device 310, and
an internet connection device 340, The mternet connection device 340 is configured to
communicate with the internet 330. The content device 310 and the electronic deviee 320
may each inchide one or more components of the electronic device 200 shown in FIG. 2.
{6638} The system 300 is configured to detect an inaudible signal in content that 1s
presented to a user and queue the electronic device 320 to respond n context of the content.
The system 300 may generate one or more possible responses based on the context of the
content. The system 300 goes bevond activating the electronic device 320 to be ready to
detect a user response by activating a response monitor in the context of the content, a
specific activity, software application, or any combination thereof. The system 300 may allow
the user to naturally respond to an audible or visual prompt by associating an inaudible signal
with an audible or visual signal. The system 300 may enhance user mteractivity by sctting the
clectronic device 320 to be n a prepared state for a specific context, for example an
advertismg context, without the user having to provide the context. For example, associating

an inaudible signal with an andible signal may allow the user to interact with content without
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having to usc a wake command. The system 300 is configured to communicate usimg
maudibie signals without requiring prior pairing between the content device 310 and the
clectronic device 320. In some embodiments, the system 300 may be configured to controf an
environmenial condition based on the context of the content.

6039} Referring to FIG. 3, the content device 310 is configured to transmit content to the
user. Examples of the content device 310 include, and are not limited to, a TV, a PC, a tablet,
a mobile phone, a gaming device, a satellite receiver, a terrestrial radio receiver, an audio
receiver, an STB, a speaker, a camera, a personal wearable device, or an AR/VR device. The
content may include audio content, video content, or both. Audio content may include
streanming audio, recorded audio, broadcast audio, point-to-point audio, or any combination
thereof. The audio content may include audible signals, inaudible signals, or both. For
exarmnple, the audio content may include an audible signal that is paired or associated with an
maudible signal. The inandible signal may nclude a frequency signature, 3 wake command,
an instruction, a content 1D, a source {3, or any combination thereof. The frequency signature
may be the frequency at which the inaudible signal is transmitied. The frequency signature
may be associated with an electronic device type and may be used to distinguish between
different types of electronic devices, for example, by manufacturer. For example, an mmaudible
signal directed to a first type of electronic device may be transmitted at a first frequency, and
an inaudible signal directed to a second type of electronic device may be transnutted at a
second frequency. The wake command is used o wake the electronic device and may be
associated with the electronic device type. The content ID may be used to determine a content
characteristic, for example, a content context of the audio signal. In an exampie, the conient
context may include an inference based on the content 1D that may mfluence the meaning or
effect of the audible signal, the mmaudible signal, a portion of the inaudible signal such ag the
mstruction, or anv combination thereof. The source 1D may be mcluded 1o identify the source
of the maudible signal. The source ID may be used to identify that the associated audible
signal originated at a source device as opposed o a user.

{06040] Video content may include streaming video, recorded video, broadcast video,
poini-to~-point video, or any combination thereof. The video content may be associated or
paired with an maundible signal. The inaudible signal may inclade a frequency signature, a
wake command, an instruction, a content I3, a source 1D, or any combination thereof The
frequency signature may be the frequency at which the inaudible signal 1s transmitted. The
frequency signature may be associated with an electronic device type and may be used to

distinguish between different tvpes of electronic devices, for example, by manufacturer. For
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example, an maundible signal directed to a first type of electronic device may be transmutted at
a first frequency, and an inaudible signal directed to a second type of ¢lectronic device may
be transmitted at a second freguency. The wake command is used to wake the electronic
device and may be associated with the electronic device tvpe. The content ID may be used to
determine a content characteristic, for example, a content context of the video signal. In an
exarple, the content context may inchide an imference based on the content 1D that may
mfluence the meaning or effect of the video signal, the inaudible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. The source 1D may be
meluded to entify the source of the inaudible signal. The audio content, video content, or
both, mav be m real~time or pre-recorded.

041} Referring to FIG. 3, the content device 310 is configured to transmit content {o a
user. The content may include andio content, video content, or both. The audio content may
mclude audible signals, inandible signals, or both. For example, the audio content may
mchude an audible signal 315 that is paired or associated with an inaudible signal 317, The
audible signal 315 may mclude an audible advertisement that is intended to elicit a response
from the user. The maudible signal 317 may be patred with or assoctated with the andible
signal 315 The inaudible signal 317 may melude a frequency signature, a wake conunand, an
mstruction, a content 1D, a source 1D, or any combination thereot. The frequency signature
may be the frequency at which the maudible signal 1s transmitted. The frequency signature
may be asscciated with an electronic device type and may be used to distinguish between
different types of electronic devices, for example, by manufacturer. For example, an imaudible
signaj divected to a first type of electronic device may be transmitied at a first frequency, and
an maudible signal directed to a second type of electronic device may be transmitied at a
second frequency. The wake command is used to wake the electronic device and may be
associated with the electronic device tvpe. The content ID may indicate the advertisement and
be used to determine a content characteristic, for example, a content context of the
advertisement. In an example, the content context may inchude an inference based on the
content H) that may nfluence the meaning or effect of the advertisement, the inaudible
signal, a portion of the imaudible signal such as the mstruction, or any combination thereof. In
an advertisement example, the content ID may inchude information regarding a specific
product.

{0042} The clectronic device 320 may be anv device configured to interface with the user
and a source device. The electronic device 320 may include multi-mode capabilitics, and may

mclude multiple transceivers for communicating with different wireless networks over
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different wirgless links. For example, the ¢lectronic device 320 mav be configured to
communicate with a device employvs a Bluetooth radio technology, and with a base station
that craploys an IEEE 802 radio technology. For example, the electronic device 320 may be a
voice-activated electronic device, a personal hub used to connect multiple devices that use
common communication protocols, a TV, a PC, a tablet, a mobile phone, a gaming device, a
satelbite receiver, a terrestrial radio receiver, an audio receiver, an STB, a speaker, a camera, a
personal wearable device, or an AR/VR device.

{6643} ¢ electronic device 320 may receive an audio imput. The audio input may
melude an audible signal, an inaudible signal, or both. In an example, the electronic device
320 may be configured to detect an inaudible signal in the audio input, for cxample the
mandible signal 317 from the content deviee 310. The clectronic device 320 may have a
service associated with the electromic device 320 that mayv be configured to contact a service
assoctated with the content device 310 via a service adapter (not shown}. A service may
mclude any service that is capable of providing content, including, for example, terrestrial
audio/video service, satellite audio/video service, cloud-based service, and web-based
service. A web-based service may be a service that provides a svstem for applications or
cormputers to communicate with cach over the World Wide Web. The web-based service may
melude machine-to-machine communications. The content device 310, via the service
assoctated with the content device 310, may be configured to validate a user account and
assoctate the user account with a user. The service associated with the content device 310
may be configured to open a communication link with the service associated with the
electronic device 320. The clectrome device 320, via the service associated with the
clectronic device 320, may be configured to transmit a content ID to the service associated
with the content device 310 The electromic device 320 may be configured to activate a
response monitor. Activating the response monitor may mclude activating a microphone, for
gxample microphone 220 shown in FIG. 2. In some implementations, activating the response
monitor may include activating a sensor to detect a user gesture or gait. Activating the
response monitor may be responsive to a frequency signature of the inaudible signal 317, the
wake command of the inaudible signal 317, or both. The electronic device 320 may activate
the response monitor for a predetermined time. The response monitor may be a voice
response monitor that is configured to monitor audio inputs for a user response 355. The user
response 353 may be a voice input, a gesture, a foxt input, a touch mput, or any suitable mput.
In an example, by activating the response monitor, the electronic device 320 may monitor

audio inputs for one or more predetermined user responses and queue a contextual response

12



WO 2020/227339 PCT/US2020/031564

based on the audio mput, for example, the user response 355 to the advertisement. In ancther
example, by activating the response monitor, the electronic device 320 may monitor an audio
mput for a user response 355, queuc one or more contextual responses based on the audio
mput, and determuine whether the user response 355 corresponds to the one or more
contextual responses. For example, the clectronic device 320 may determine a content
characteristic of the advertisement in audible signal 315 based on the inaudible signal 317.
The electronic device 320 may be configured fo generate one or more messages based on the
content characteristic of the advertisement. Each generated message may be a contextual
response to the advertisement. The clectronic device 320 may be configured to transmit the
one or more messages if the clectronic device 320 determines that the user response 355
corresponds to at Jeast one of the one or more messages. The electronic device 320 may be
configured to transmit the message 365 to internet connection device 340. The message 363
may be transmitted using RF or any suitable wired or wireless communication link.

[0044] The internet connection device 340 may be a wireless router, Home Node B,
Home eNode B, or access point, tor example, and may utilize any suitable access technology
for facilitating wireless connectivity in a localized area, such as a home, a place of business,
an educational facility, a vehicle, and the Iike. The internet connection device 340 may
communicate with the electronic device 320 over an air interface, which may be any suitable
wireless commumication link, for example, RF, mucrowave, IR, UV, visible light, and the like.
The internct connection device 340 may tmplement a radio technology such as IEEE 802.11
to establish a WLAN. The internet connection device 340 may umnplement a radio technology
such as IEEE 802 .15 to catablish a WPAN. The mtemet connection device 340 may utilize a
cellular-based access technology. Example cellular-based access technologies include
WCDMA, GSM, LTE, LTE-A, and the like. As shown in FIG. 3, the internet connection
device 340 may have a direct connection to the Intemet 350, Alternatively, the internet
connection device 340 may access the Internet 350 via a core network (not shown). The
Internct 350 may include a global system of interconnected computer networks and devices
that use conmumon communication protocols, such as the TC, UDP and the P n the TCP/IP
mternet protocol suite.

[8045] The mtemet connection device 340 may receive the message 365 and retrieve
mformation regarding the advertisement based on the user response 355, The information
regarding the advertisement may be retrieved from the intemet 350, The mformation
regarding the advertisement may be for a specific product or service based on the content 1D,

The iniernct connection device 340 may transmit the retrieved information 475 to any device,
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for example the electronic device 320, The wnformation regarding the advertisement may be
transmitted to the electronie device 320 without the user having to use any wake commands
while mteracting with the content.

(046} FIG. 415 a functional block diagram of an example of a system 400 with a single
electronic device and multiple users in accordance with one or more embodiments of this
disclosure. The system 400 meludes a content device 410 and an electronic device 420, The
clectronic device 420 s configured to comnwnicate with user A, user B, and user C, the
content device 410, and an intemet connection device 440, The internet connection device
440 1s configured to communicate with the internct 450. The content device 410 and the
clectronic device 420 may each include one or more components of the electronic device 200
shown m FIG. 2.

6047} The system 400 15 configured o detect an inaodible signal in content that s
presented to a user and quene the electronic device 420 to respond i context of the content,
as described above with reference to FIG. 3. Referring to FIG. 4, the content device 410 is
contigured {o transnut content to the user, for example user A, user B, and user C. Examples
of the content device 410 include, and are not himited to, a TV, a PC, atablet, a mobile phone,
a gaming device, a satellite receiver, a terresirial radio receiver, an audio receiver, an STB, a
speaker, a camera, a personal wearable device, or an AR/VR device. The content may include
andio content, video content, or both. Audio content may include streaming audio, recorded
audio, broadcast audio, poini-to-point audio, or any combination thereof The audic content
may include audible signals, inaudible signals, or both. For example, the audio content may
mehude an audible signal that s paired or associated with an imaudible signal. The inaudible
signal may include a frequency signature, a wake command, an instruction, a content [D), a
source I, or any combination thereof. The frequency signature may be the frequency at
which the inaudible signal 1s transmitied. The frequency signature may be associated with an
glectronic device type and may be used to distinguish between different types of electronic
devices, for example, by manufacturer. For example, an inaudible signal divected to a first
type of clectronic device may be transmitted at a first frequency, and an inaudible signal
directed to a second type of electronic device may be transmitted at a second frequency. The
wake command 1s used to wake the electronic device and may be associated with the
clectronic device type. The content 1D may be used to determine a content characteristic, for
cxample, a content context of the audio signal. Tn an example, the content context may
melude an mference based on the content 1D that may influence the meaning or etfect of the

audible signal, the naudible signal, a portion of the inaudible signal such as the instruction,
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or any combination thereof. The source ID may be mchuded {0 identify the source of the
maudible signal. The source 1D may be used to identify that the associated audible signal
originated at a source device as opposed 1o a user.

(048] Video content may include streaming video, recorded video, broadeast video,
point-to-point video, or any combination thereof. The video content may be associated or
paired with an inaudible signal. The maudible signal may nclude a frequency signature, a
wake command, an instruction, a content 1D, a source ID, or any combination thereof The
frequency signature may be the frequency at which the inaudible signal 1s transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manufacturer. For
example, an maudible signal directed to a first type of electronic device may be transmitied at
a first frequency, and an maodible signal directed to a second type of electronic device may
be transmitted at a second frequency. The wake command is used to wake the electronic
device and may be associated with the electronic device tvpe. The content ID may be used 1o
determune a content characteristic, for example, a content context of the video signal. In an
example, the content context may inclade an inference based on the content 1D that may
mfluence the meaning or effect of the video signal, the inaudible signal, a portion of the
maudible signal such as the nstruction, or any combination thercof. The source D may be
mcluded to wdentify the source of the inaudible signal. The audio content, video content, or
both, may be in real-ime or pre-recorded.

{6049} Referring to FIG. 4, the content device 410 is configured to transmit content to a
user. The content may include audio content, video content, or both. The audio content may
melude audible signals, maudible signals, or both. For example, the audio content may
mehude an audible sigoal 415 that is paired or associated with an inandible signal 417, The
audible signal 415 may include an audible advertisement that is mtended to elicit a response
from the user. The inaudible signal 417 may be paired with or associated with the audible
signal 415. The maudible signal 417 may inclade a frequency signature, a wake command, an
mstruction, a content ID, a source 1D, or any combination thereof. The frequency signature
may be the frequency at which the inaudible signal is transmitied. The frequency signature
may be associated with an electronic device type and may be used to distinguish between
different types of electronic devices, for example, by manufacturer. For example, an inaudible
signal directed to a first tvpe of electronic device may be transmitted at a first frequency, and
an inaudible signal directed 1o a second type of electronic device may be transnutted at a

second frequency. The wake command is used o wake the electronic device and may be
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associated with the electronic device type. The content ID may indicate the advertisement and
be used to determine a content characteristic, for example, a content context of the
advertisecment. In an cxample, the content context may nclude an mference based on the
content D that may mfluence the meaning or eftect of the advertisement, the inaudible
signal, a portion of the inaudible signal such as the mstruction, or any combination thereof. In
an advertisement example, the content 13 may nclude information regarding a specific
product.

{8654} As shown in FIG. 4, the electronic device 420 may be any device configured to
mterface with user A, user B, user €, and a source device (not shown}. The clectronic device
420 mav nclude multi-mode capabilitics, and may include multiple transceivers for
cornmunicating with different wircless networks over different wireless links. For example,
the electronic device 420 may be configured to commumicate with a device that employs a
Bluetooth radio technology, and with a base station that employs an IEEE 802 radio
cchnology. For example, the electronic device 420 may be a voice-activated clectronic
device, a personal hub used to connect multiple devices that use common communication
protocols, a TV, a PC, a tablet, a mobile phone, a gaming device, a satellite receiver, a
terrestrial radio receiver, an audio receiver, an STB, a speaker, a camera, a personal wearable
device, or an AR/VR device.

{0051} The electronic device 420 may receive an audio mput, The audio mput may
mclude an andible signal, an maedible signal, or both. In an example, the electronic device
420 may be configured to detect an inaudible signal in the andio nput, for example the
mandible signal 417 from the content device 410, The clectronic device 420 may have a
service assoctated with the electronic device 420 that may be configured to contact a service
associated with the content device 410 via a service adapter {not shown). A service may
melude any service that 1s capable of providing content, mcluding, for example, terrestrial
andio/video service, satellite audio/video service, cloud-based service, and web-based
service. A web-based service may be a service that provides a system for applications or
computers to communicate with cach over the World Wide Web. The web-based service may
mchide machine-to-machine commumications. The content device 410, via the service
associated with the content device 410, may be configured to validate a user account and
associate the user account with a user. For example, user A may be associated with user
account A, user B may be associated with user account B, and user C may be associated with
user account C. In some examples, multiple users may be associated with a single user

account.
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[8052] The service associated with the content device 410 may be configured to open a
communication link with the service associated with the electronic device 420. The electronic
device 420, via the service associated with the clectronic device 420, may be configured to
transmit a content [D to the service associated with the content device 410, The electronic
device 420 may be configured to activate a response monitor. Activating the response monitor
may include activating a microphone, for example microphone 220 shown in FIG. 2. In some
mmplementations, activating the response monitor may include activating a sensor o detect a
user gesture or gait. Activating the response monitor may be responsive to a frequency
signature of the maodible signal 417, the wake command of the inaudible signal 417, or both,
The electronic device 420 may activate the response monitor for a predetermined time. The
response monitor may be a voice response monitor that is configured to monitor audio inputs
for a user response.

[6053] As shown 1n FIG. 4, the ¢lectronic device 420 receives user response 433A from
user A, user response 4558 from user B, and user response 455C from user €. Each user
response 4554, 455b, 453C may be a voice input, a gesture, a text input, a touch mput, or any
suitable input. One or more of user responses 4554, 4558, or 455C may mchude a user
identifier that identifics the user, for example a voiceprint associated with a user or user
account or a gesture gait associated with a user or user account. The electromic device 420
may be configured to determine whether one or more user identifiers are associated with one
or more authorized user accounts.

[0054] The clectronic device 420 may create a unique record for onc or more of received
user response 435A, user response 453B, or user response 435C. The unigue record may
mclude one or more of a date stamp, a time stamp, a content I, a content device serial
number, a content device manufacturer, a content device model, a content device IP address, a
content device geographical location, an electronic device serial number, an electronic device
manufacturer, an electronic device model, an electronic device IP address, an electronic
device geographical location, one or moOre user responsas, a user account, or a user 1D
associated with the user account.

{8655} The electronic device 420 may create a unigue record for the first received user
response. For example, if user response 455C is received prior (o receiving user response
455A and user response 45358, electronic device 420 may create a unique record for user
response 453C. The clectronic device 420 may create a wnique for each received user
response. For example, the electronic device 420 may create a unuque record for each of user

response 455A, user response 4558, and user response 455C. In another example, the
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clectromic device 420 may create a single unique record that includes each of user response
455A. user response 4558, and aser response 435C. The electronic device 420 may be
configured to cncode the unique record into message 465 and transmit the message 465 to
mitemet connection device 440, The message 465 may be transmitted using RF or any
suttable wired or wircless communication link. In an example, the electronic device 420 may
be configured to authenticate cach received user response, and transmit only the user
responses that are associated with an authenticated (1.e., authorized) user account.

{86656} The mternet commection device 440 may be a wireless router, Home Node B,
Home eNode B, or access point, for example, and may utilize any suitable access technology
for facilitating wireless connectivity in a localized arca, such as a home, a place of business,
an educational facility, a vehicle, and the like. The internet connection device 440 may
communicate with the electronic device 420 over an air interface, which may be any suitable
wireless commumication link, for example, RF, microwave, IR, UV, visible light, and the like.

E 80211

The internet connection device 440 may implement a radio technology such as IEF
to establish a WLAN, The internet connection device 440 may implement a radio technology
such as IEEE 802 .15 to eatablish a WPAN. The internet connection device 440 may utilize a
cellular-based access techunology. Example cetlular-based access technologies include
WOCDMA, GSM, UTE, LTE-A, and the hke. As shown in FIG. 4, the internet connection
device 440 may have a direct connection {o the Internet 450, Alternatively, the mternet
connection device 440 may access the Internet 450 via a core network {not shown}. The
Internet 450 may include a global system of interconnected computer networks and devices
that use common communication protocols, such as the TC, UDP and the IP in the TCP/IP
mternet protocol suite.

{8657} The mtemet connection device 440 may receive the message 465 and retrieve
mformation regarding the advertisement based on onc or more of uscr responses 4554, 4558,
or 455C. For Example, 1f user response 455A and user response 455C are determined to be
associated with one or more authorized user accounts, the internet conngction device may
retricve information regarding the advertisement based on the respective user responses. The
mformation regarding the advertisement may be retrieved from the intemet 430. The
mformation regarding the advertisement may be for a specific product or service based on the
content 1D, The internet connection device 440 may transmit the retrigved information to the
clectronic device 420 or anv other device for storage or presentation 10 OnC Of MAOTE USETS
without the users having to use any wake commands while mieracting with the content. The

mformation regarding the advertisement may be presented as an audio presentation, video
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presentation, or any other suitable presentation,

{0058} In some scenarios, multiple electronic devices may be in the vicinity of a user
consuming content. For example, the user may be consuming video content in the hiving
room of his home. The video content may include an audio portion that that includes a
guestion reguesting user input. The living room may mclude one or more electronic devices,
such as a mobile phone, a voice assistant, or both, that may be used to interact with the
content. Typically, the user would have to invoke a wake command for thetr specific
clectromic device and then speak another voice command to answer the question. In this
situation, having to invoke a wake command results in a disjointed and undesirable user
experience. In this example, the user may also have another electronic device, such as a voice
assistant, in the kitchen that is capable ot miteracting with the content. The user may respond
to the question in the bving room, however, that response may be detected by the mobile
phone in the living room, the voice assistant in the Hving room, the voice assistant in the
kitchen, or any combination thereof. Since multiple electronic devices are in close proximity
to each other, there 1s an increased chance that one or more of the electrome devices receives
a duplicate or redundant response from the user in the living room.

[0039] FIG. 5 is a functional block diagram of an example of a system 500 with multiple
electronic devices and a single user in accordance with one or more ermnbodiments of this
disclosure. The system 500 mcludes a content device 510, an electronic device 520A an
electronic device 520B, and an electronic device 520C. Each electronic device 320A, 5208,
and 520C 1s configured to communicate with a user, the content device 510, and an intemet
connection device 540. The miemet connection device 540 1s configured to communicate
with the mternet 550. The content device 310, the clectronic device 320A, the electronic
device 520B. and the electronic device 520C may each inchude one or more components of
the electronic device 200 shown n FIG. 2,

03060} The system 300 15 configured o detect an inaodible signal in content that s
presented to a user and gueue one or more of the electronic devices 520A, 3208, and 520C to
respond in context of the content, as described above with reference to FIG. 3. Referning to
FIG. 3, the content device S10 s configured to transmit content to the user. Examples of the
content device 510 include, and are not imited to, a TV, a PC, a tablet, a mobile phong, a
gaming device, a satellite receiver, a terresirial radic recetver, an audio receiver, an STB, a
speaker, a camera, a personal wearable device, or an AR/VR device. The content may include
audio content, video content, or both. Audio content may include streaming audio, recorded

audio, broadcast audio, poini-to-point audio, or any combination thereof The audic content
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may include audible signals, maudible signals, or both. For example, the audio content may
mehude an audible sigoal that is paired or agsociated with an inaudible signal. The inaudible
signal may include a frequency signature, a wake command, an instruction, a content I, a
source (D, or any combination thereof. The frequency signature may be the frequency at
which the maudible signal 15 transmitted. The frequency signature may be associated with an
slectronis device type and may be used to distinguish between different types of electronic
devices, for example, by manufacturer. For exaraple, an inaudible signal directed to a first
type of electronic device may be transmitted at a first frequency, and an inandible signal
directed to a second type of electronic device may be transmitted at a second frequency. The
wake conmmand 1s used to wake the electronic device and may be associated with the
electronic device tvpe. The content ID may be used to determine a content characteristic, for
gxample, a content context of the audio signal. In an example, the content context may
mclude an inference based on the content 1D that may nfluence the meaning or effect of the
audible signal, the inaudible signal, a portion of the inaudible signal such as the instruction,
or any combination thereof. The source 1D may be included {o identify the source of the
mandible signal. The source 1D may be used to identify that the associated audible signal
originated at a source device as opposed 1o a user.

(061 Video content may include streaming video, recorded video, broadeast video,
point-to-point video, or any combination thereof. The video content may be associated or
paired with an inaudible signal. The maudible signal may nclude a frequency signature, a
wake command, an instruction, a content 1D, a source ID, or any combination thereof The
frequency signature may be the frequency at which the inaudible signal 1s transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manufacturer. For
example, an maudible signal directed to a first type of electronic device may be transmitied at
a first frequency, and an maodible signal directed to a second type of electronic device may
be transmitted at a second frequency. The wake command is used to wake the electronic
device and may be associated with the electronic device tvpe. The content ID may be used 1o
determune a content characteristic, for example, a content context of the video signal. In an
example, the content context may inclade an inference based on the content 1D that may
mfluence the meaning or effect of the video signal, the inaudible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. The source 1D may be
meluded to wdentifv the source of the inaudible signal. The audio content, video content, or

both, mayv be in real-time or pre-recorded.
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[8062] Referring to FIG. 3, the content device 510 is configured to transmit content to a
user. The content may include audio content, video content, or both. The audio content may
mclude audible signals, inaudible signals, or both. For example, the audio content may
melude an audible signal 515 that is paired or associated with an inaudible signal 517, The
andible signal 315 may melude an audible advertisement that 1s intended to elicit a response
from the user. The inandible signal 517 may be paired with or associated with the audible
signal 515. The mandible signal 517 mav include a frequency signature, a wake command, an
mstruction, a content 1D, a source 1D, or any combination thereof. The frequency signature
may be the frequency at which the inaudible signal is transmitted. The frequency signature
mayv be associated with an clectronic device type and may be used to distinguish between
different types of electronic devices, for example, by manutacturer. For example, an inaudible
signal directed to a first type of electronic device may be transmitted at a first frequency, and
an maudible signal directed to a second type of electronic device may be transmitied at a
second freguency. The wake comamand is used to wake the electronic device and may be
associated with the electronic device type. The content ID may indicate the advertisement and
be used to determine a content characteristic, for example, a content context of the
advertisecment. In an cxample, the content context may nclude an mference based on the
content [D that may mfluence the meaning or effect of the advertisement, the inaudible
signal, a portion of the inaudible signal such as the mstruction, or any combination thereof. In
an advertisement example, the content ID may nclude information regarding a specific
product.

{6663} As shown in FIG. 5, each ot the electronic devices S20A, 3208, and 520C may be
any device configured to mterface with the user and a source device (not shown). One or
more of the electronic devices 5204, 320B, and 320C may include multi-mode capabilities,
and may mclude multiple transceivers for communicating with different wireless networks
over different wireless links. For example, each electronic device 520A, 5208, 520C may be
configured to communicate with a device that eraploys a Bluetooth radio technology, and
with a base station that employs an TEEE 802 radio technology. For example, cach electronic
device 520A, 5208, 320C may be a voice-activated electronic device, a personal hub used to
connect mubtiple devices that use common communication protocols, a TV, a PC, atablet, a
mobile phone, a gaming device, a satellite receiver, a terrestrial radio receiver, an audio
receiver, an STB, a speaker, a camera, a personal wearable device, or an AR/VR device.
(3064} Fach of the electronic devices 5204, S20B, and S20C may receive an audio mput.

The audio input may tnclude an audible signal, an maodible signal, or both. In an example,
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cach of the electronic devices 520A, 520B, and 520 may be configured to detect an
imaundible signal in the audio input, for example the inaudible signal 517 from the content
device 510. Each electronic device 520A, 5208, 520C may have a service associated with the
respective electronic device 320A, 5208, 320C that may be configured o contact a service
assoctated with the content device 310 via a service adapter {not shown}. A service may
mclude any service that is capable of providing content, including, for example, terrestrial
audio/video service, satellite audio/video service, cloud-based service, and web-based
service. A web-based service may be a service that provides a syvstem for applications or
computers to communicate with cach over the World Wide Web. The web-based service may
nclude machine~to-machine communications. The content device 510, via the service
associated with the content device 510, may be configured to validate a user account and
associate the sser account with a user.

[(3065] The service associated with the content device 510 may be configured to open a
communication link with the service associated with cach of the clectronic devices 320A,
5208, and 520C. The electronic devices 5204, 520B, and 3200, via the service associated
with the electronic devices 520A, 5208, and 520C, may be configured to transmit a content
ID to the service associated with the content device 510, Each of the electromic devices S20A,
520B, and 520C may be configured to activate a response monitor. Activating the response
monitor may inclade activating a microphone, for example microphone 220 shown in FIG. 2.
In some implementations, activating the response monitor may include activating a sensor to
detect a user gesture or gait. Activating the response monitor may be responsive o a
frequency signature of the inaudible signal 517, the wake command of the inaudible signal
517, or both. Each of the electronic devices 520A, 3208, and 320C may activate the response
monitor for a predetermined time. The response monitor may be a voice response monitor
that 1s configured to monitor audio inputs for a user response.

j3864] As shown 1n FIG. 5, each electronic device 5204, 5208, and 520C receives user
response 355 from the user. The user response 555 may be a voice input, a gesture, a toxt
mput, a touch input, or any suttable input. The user response 355 may include a user
wdentifier that identifies the user, for example a voiceprint associated with a user or user
account or a gesture gait associated with a user or user account. Hach of the electronic
devices 5204, 5208, and 320C may be configured o determine whether the user identifier is
associated with an authorized user account.

(3067 Each of the electronic devices 5204, S20B, and 520C may create a unigue record

for the recerved user response 355, The umique record may inchude one or more of a date
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stamp, a time stamp, a content 1D, a content device serial number, a content device
manufacturer, a content device model, a content device IP address, a content device
geographical location, an clectronic device serial number, an clectronic device manufacturer,
an electronic device model, an electronic device IP address, an electronic device geographical
location, one or more user responses, a user account, or a user 1D associated with the user
account.

{0068 Fach of the electronic devices 5204, 5208, and 320C may be configured to
respectively encode a unique record into message S65A, message 5658, and message 565C
and respectively transmit the message 565A, 5658, 565C to internet connection device 540,
Each of the messages 5634, 5658, and 565C may be transmitted using R¥ or any suitable
wired or wireless communication link. In an example, one or more of the clectronic devices
520A, 3208, and 320C may be configured to authenticate cach received user response, and
transmit ondy the user responses that are associated with an authenticated (i, authorized)
User account.

0069} The mternet commection device 540 may be a wireless router, Home Node B,
Home eNode B, or access point, for example, and may utilize any suitable access technology
for facilitating wireless connectivity in a localized arca, such as a home, a place of business,
an educational facility, a vehicle, and the like. The internet connection device 540 may
communicate with electronic devices S20A, 320B, 5200 ogver an air interface, which may be
any suitable wireless communication link, for example, RF, microwave, IR, UV, visible light,
and the like. The internet connection device 540 mav implement a radio technology such as
IEEE 802 .11 1o establish a WLAN. The mtemet connection device 540 may implement a
radic technology such as IEEE 802.15 to cstablish a WPAN. The internct connection device
540 may utilize a cellular-based access technology. Example cellular-based access
technologies include WCDMA, GSM, LTE, LTE-A, and the like. As shown m FIG. §, the
mtemet connection device 540 may have a direct connection to the Internet 550,
Alernatively, the internet connection device 340 may access the Internet 5350 via a core
network (not shown). The Internet 550 may include a global svstem of interconnected
computer networks and devices that use common communication protocols, such as the TC,
UDP and the IP m the TCP/IP intemet protocol suite.

{667¢] The mtemet connection device 540 may receive cach of the messages 5634,
3658, and 565C and retrieve information regarding the advertisement based the user response
555, For example, the internet connection device 540 may determine whether one or more of

the recetved messages 565A, 365B, and 565C are duplicates based on one or more fields of

23



WO 2020/227339 PCT/US2020/031564

the unigue record including the date stamp, the time stamp, the content 1D, the content device
serial number, the content device manufacturer, the content device model, the content device
1P address, the content device geographical location, the electronic device serial number, the
clectronic device mamufacturer, the electromic device model, the electronic device TP address,
the electronic device geographical location, one or more user responses, the user account, or
the aser [P associated with the user account.

{06671} In an example, if the internet connection device 540 determines that message
565A and 565B are duplicate messages, the mternet connection device may transmit only
message S65A or 5658 to the internet 550 to avoid duplicate transmissions. In another
cxample, the internet connection device 540 may transout messages 365A, 5638, and 565C
to the mtemet 550, In this exarple, the imtemet 530 may be configured to determine that
message 565A and 565B are duplicate messages, and the internet 550 may retrieve and
transmit a response based on only message 565A or 3658 1o the intemet connection device
540 10 avoid duplication. The information regarding the advertisement may be retrieved from
the mternet 350, The imformation regarding the advertisement may be for a specific product
or service based on the content ID. The mformation regarding the advertisement may be
transmitted to the electronie device 520 or any other device for storage or presentation to one
or more users without the users having to use any wake commands while interacting with the
content. The information regarding the advertisement may be presented as an andio
presentation, video presentation, or any other suitable presentation.

{0072] FIG. 6 15 a2 functional block diagram of an example of a svstem 600 with multiple
clectromic devices associated with multiple services and a single user in accordance with one
or more embodiments of this disclosure. The system 600 mchides a content device 610, an
clectronic device 6204, an electronic device 6208, and an electronic device 620C. Each
electronic device 6204, 6208, and 620C 1s configured to communicate with a user, the
content device 610, and an mternet connection device 640. The internct connection device
640 1s configured to communicate with one or more services, for cxample service 6504,
service 6508, and service 630C. The content device 610, the electronic device 620A, the
electromic device 620B, and the electronic device 620C may each include one or more
components of the electronic device 200 shown in FIG. 2.

{6673} The system 600 is configured to detect an inaudible signal in content that 1s
presented to a user and queue one or more of the electronic devices 6204, 6208, and 620C 1o
respond in context of the content, as described above with reference to FIG. 3. Reternng to

FIG. 6, the content device 610 is configured to transmit content to the user. Examples of the
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content device 610 include, and are not imited to, a TV, a PC, a tablet, a mobile phone, a
gaming device, a satellite receiver, a terrestrial radic recetver, an audio receiver, an STB, a
speaker, a camera, a personal wearable device, or an AR/VR device. The content may include
audio content, video content, or both. Audio content may include streaming audio, recorded
andio, broadcast audio, point-to-point audio, or any combination thereof. The audio content
may include audible signals, maundible signals, or both. For example, the audio content may
mchude an audible signal that is paired or associated with an inaudible signal. The naudible
signal may include a frequency signature, a wake command, an instruction, a content 1D, a
soarce 1D, or any combination thereof. The frequency signature may be the frequency at
which the maundible signal is transmitted. The frequency signature may be associated with an
electronic device tvpe and may be used to distinguish between different types of electronic
devices, for example, by manufacturer. For example, an inaudible signal directed to a first
type of electronic device may be transmitted at a first frequency, and an inaudible signal
directed to a second type of electronic device may be transmitted at a second frequency. The
wake command is used to wake the electronic device and may be associated with the
clectromic device type. The content 1D may be used to determine a content characteristic, for
cxample, a content context of the audio signal. Tn an example, the content context may
melude an mference based on the content 1D that may influence the meaning or etfect of the
andible signal, the inaudible signal, a portion of the inaudible signal such as the instruction,
or any combination thereof The source ID may be included to identity the source of the
maudible signal. The source 1D may be used to identify that the associated andible signal
originated at a source device as opposed to a user.

8074} Video content may include streaming video, recorded video, broadcast video,
point-to-point video, or any combination thereof. The video content may be associated or
paired with an inaudible signal. The maudible signal may include a frequency signature, a
wake command, an instruction, a content ID, a source ID, or any combination thergof The
frequency signature may be the frequency at which the inaudible signal is transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manufacturer. For
example, an maundible signal directed to a first type of electronic device may be transmutted at
a first frequency, and an inaudible signal directed to a second type of ¢lectronic device may
be transmitted at a second freguency. The wake command is used to wake the electronic
device and may be associated with the electronic device tvpe. The content ID may be used to

determune a content characteristic, for example, a content context of the video signal. Inan
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example, the content context may inclade an inference based on the content 1D that may
mflaence the meaning or effect of the video signal, the inaudible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. The source 1D may be
meluded to wdentifv the source of the inaudible signal. The audio content, video content, or
both, may be in real-time or pre-recorded.

[6675] Referring to FIG. 6, the content device 610 is configured to transmit content (o a
user. The content may mclude audio content, video content, or both. The audio content may
melude audible signals, maudible signals, or both. For exampie, the audio content may
mehide an audible signal 613 that s paired or associated with an maudible signal 617, The
audible signal 6135 may include an audible advertisement that is mtended to elicit a response
from the user. The maudible signal 617 may be paired with or associated with the audible
signal 613, The maundible signal 617 may inclade a frequency signature, a wake command, an
mstruction, a content 1D, a source 1D, or any combination thereof The frequency signature
may be the frequency at which the naudible signal is transnutied. The frequency signature
may be associated with an clectronic device tvpe and may be used to distinguish between
different types of electronic devices, for example, by manufacturer. For example, an inaudible
signal directed to a first tvpe of electronic device may be transmitted at a first frequency, and
an inaudible signal directed 1o a second type of electronic device may be transnutted at a
second frequency. The wake command is used to wake the electronic device and may be
assoctated with the electronic device type. The content ID may indicate the advertisement and
be used to determine a content characteristic, for example, a content context of the
advertisement. In an example, the content context may include an inference based on the
content D that may mfluence the meaning or effect of the advertisement, the inaudible
signal, a portion of the maudible signal such as the struction, or any combination thereof In
an advertisement example, the content D may mclude information regarding a specific
product.

{6676] As shown 1 FIG. 6, each of the electronic devices 620A, 6208, and 620 may be
any device configured to interface with the user and a source device (not shown}. One or
more of the electronic devices 6204, 6208, and 620C may include multi-mode capabilitics,
and may mclude multiple transceivers for communicating with different wircless networks
over different wireless links. For example, each electronic device 620A, 6208, 620C may be
configured to communicate with a device that employs a Bluetooth radio technology, and
with a base station that employs an IEEE 802 radio technology. For example, each electronic

device 6204, 620B, 620C may be a voice-activated electronic device, a personal hub used 1o
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connect mubtiple devices that use common communication protocols, a TV, a PC, atablet, a
mobile phone, a gaming device, a satellite receiver, a terrestrial radio receiver, an audio
receiver, an STB, a speaker, a camera, a personal wearable device, or an AR/VR device.
{077} Fach of the electronic devices 6204, 620B, and 620C may receive an audio mput.
The audio mput may inclede an andible signal, an maodible signal, or both. In an example,
sach of the electronic devices 6204, 6208, and 620C may be configured to detect an
mandible signal in the audio input, for example the inaudible signal 617 from the content
device 610. Each electronic device 620A, 620B, 620C may have a service associated with the
respective electronic device 6204, 620B, 620C that may be configured to contact a service
associated with the content device 610 via a service adapter (not shown). For example,
electronic device 620A may be associated with service 6304, electronic device 6208 may be
assoctated with service 6508, and electronic device 620C may be associated with service
6500, A service may mnclude any service that is capable of providing content, including, for
example, terrestrial audio/video service, satelhite audio/video service, cloud-based service,
and web-based service. A web-based service may be a service that provides a system for
applications or computers to communicate with each over the World Wide Web. The web-
based service may include machine-to-machine comupmnications. The content device 610, via
the one or more services associated with the content device 610, may be configured to
validate a user account and associate the user account with a user.

{6678] The one or more services associated with the content device 610 may be
configured to open a comunmnication fink with the respective service associated with cach of
the electronic devices 620A, 6208, and 620C. The clectromc devices 6204, 6208, and 620C,
via the service associated with the electronic devices 6204, 620B, and 620C, may be
configured to transmit a content 1D {0 the service associated with the content device 610,
Each of the electronic devices 620A, 6208, and 620C may be configured to activate a
response monitor. Activating the response monitor may include activating a microphone, for
example microphone 220 shown in FIG. 2. In some tmplementations, activating the response
monitor may include activating a sensor to detect a user gesture or gait. Activating the
response monitor may be responsive to a frequency signature of the maudible signal 617, the
wake command of the inandible signal 617, or both. Each of the electronic devices 620A,
6208, and 620C may activate the response monitor for a predetermined time. The response
monitor may be a voice response monttor that is configured to monitor andio inputs for a user
TeSponse.

[6679] As shown 1n FIG. 6, cach electronic device 6204, 6208, and 620 receives user
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response 655 from the user. The user response 655 may be a voice mput, a gesture, a text
mput, a touch input, or any suitable input. The user response 655 may include a user
identifier that identifics the user, for example a voiceprint associated with a user or user
account or a gesture gait associated with a user or user account. Each of the electronic
devices 6204, 6208, and 620C may be configured to determine whether the user identifier is
associated with an authorized user account.

{6080] Each of the clectronic devices 620A, 6208, and 620C may create a unigue record
for the recerved user response 655, The unique record may include one or more of a date
stamp, a time stamp, a content 1D, a content device serial number, a content device
manutacturer, a content device model, a content device IP address. a content device
geographical location, an electronic device seral number, an electronic device manufacturer,
an electronic device model, an electronic deviee IP address, an electronic device geographical
location, one or more user responses, a user account, or a user 1D associated with the user
account.

{6681} Each of the electronic devices 6204, 6208, and 620C may be configured to
respectively encode a umique record into message 665A, message 6658, and message 665C
and respectively transout the messages 665A, 6658, 665C to ndemet connection device 640,
Each of the messages 6654, 6638, and 663C mav be transmitted using RF or any suitable
wired or wireless communication link. In an example, one or more of the electronic devices
6204, 6208, and 620C may be configured to authenticate cach received user response. and
transmit only the user responses that are associated with an authenticated (1., authorized)
user account.

{6082} The mtemet comnection device 640 may be a wireless router, Home Node B,
Home eNode B, or access point, for example, and may utilize any suitable access technology
for facilitating wireless connectivity in a localized area, such as a home, a place of business,
an educational factlity, a vehicle, and the like. The mnternet connection device 640 may
commumnicate with electronic devices 620A, 620B, 620 over an air interface, which may be
anv suitable wircless communication link, for example, RF, microwave, IR, UV, visible light,
and the like. The internet connection device 640 mav implement a radio technology such as
IEEE 802 11 1o establish a WLAN. The mtemet connection device 640 may implement a
radio technology such as IEEE 802.15 to establish a WPAN. The internet connection device
640 may utilize a cellular-based access technology, Example cellular-based access
technologies include WCDMA, GSM, LTE, LTE-A, and the like. As shown m FIG. 6, the

mternet connection device 640 may have a direct connection to one or more services, for
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example service 650A service 650B, and service 630C. Alteratively, the intemet connection
device 640 may access the one or more services 650A, 6508, 650C via a core network (not
shown}. Each service 650A, 6508, 630C may include a global system of mterconnected
coraputer networks and devices that use common communication protocols, such as the TC,
UDP and the 1P in the TCP/IP intemet protocol suite.

[6083] The internet connection device 640 may receive gach of the megsages 665A,
663B, and 663C and retrieve information regarding the advertisoment based the user response
655, For example, the intermnet connection device 640 may determine whether one or more of
the recetved messages 6654, 6658, and 665 are duplicates based on ong or more fields of
the unigue record including the date stamp, the time stamp, the content 1D, the content device
serial nomber, the content device manufacturer, the content device model, the content device
IP addsess, the content device geographical location, the electronie device serial number, the
clectronic device mamufacturer, the electronic device model, the electronic device 1P address,
the clectronic device geographical location, one or more user responses, the user account, or
the user 1D associated with the user account.

0084} In an example, if the intemet connection device 640 determines that message
665A and 6658 are associated with the same user, the internet connection device 540 may
transmit only message 665A or 6658 to the respective service to avoid duphicate
transmissions. In another example, the mternet connection device 640 may transmit messages
663A, 6658, and 665€C 1o cach respective service 6504, 630B, 650C . In this example, cach
service 630A, 6508, 650C may be configured to log cach message and retrieve and transmit a
response based cach message to the internet connection device 640, The information
regarding the advertisement may be retrieved from one or more respective serviees. The
mformation regarding the advertisement may be for a specific product or service based on the
content 3. The information regarding the advertisement may be transmitted to one or more
of electronic device 6204, 6208, 620C or any other device for storage or presentation to one
or more users without the users having 1o use any wake commands while interacting with the
content. The information regarding the advertisement may be presented as an audio
presentation, video presentation, or any other suitable presentation.

[0085] In some scenarios, multiple users may be in close proximity to cach other and
consuming the same content. Each of the muftiple users may have their own electronic
device, for example a mobile phone, that may be used to wmteract with the content being
consumed. For example, multiple users may be histening to a radio broadcast in a vehicle. The

radio broadcast may ask for user input, for example, in the form of a polling question.
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Typically, cach user would have to invoke a wake command for their specific electronic
device and then speak another voice command to answer the polling question. In this
situation, having to invoke a wake command results in a disjointed and undesirable user
experience. In addition, since multiple users are in close proxanuty to cach other, there is an
mcreased chance that one or more of the electronic devices receives a duplicate or redundant
user response from multiple users. Implementing an inaudible signal that alerts the other
clectronic devices in the vicinity that a user response has been received would allow cach
user to interact with the electronic device with a natural response, without invoking a wake
command, provide a seamless and enjoyable user experience, and avoid duplicate or
redundant user responses. In this example, a number of ¢lectronic devices may receive
responses from multiple users and process one of the recetved responses based on a voice
wdentification match. The duplicate responses may be stored or discarded.

[6086] FIG. 7 is a functional block diagram of an example of a svstem 700 with multipke
clectronic devices associated with multiple services and multiple users in accordance with
ong or more embodiments of this disclosure. The system 700 includes a content device 710,
an electronic device 720A, an electronic device 7208, and an electronic device 720C. Each
clectronic device 720A, 7208, and 720 is configured to communicate with a user, the
content device 710, and an internet connection device 740, The internet connection device
740 15 configured to communicate with one or more services, for example service 750A,
service 750B, and service 750, The content device 710, the electronic device 720A, the
clectronic device 720B, and the electronic device 720C may each include one or more
components of the electronic device 200 shown in FIG. 2.

{8087} The system 700 is configured to detect an inaudible signal in content that 15
presented to a user and queue one or more of the electronic devices 720A, 720B, and 720C to
respond in context of the content, as described above with reference to FIG. 3. Reternng to
FIG. 7, the content device 710 is configured to transmit content to the user. Examples of the
content device 710 mchude, and are not hinuted to, a TV, a PC, a tablet, a mobile phone, a
gaming device, a satcllite receiver, a terrestrial radio recetver, an andio receiver, an STB. a
speaker, a camera, a personal wearable device, or an AR/VR device. The content may include
audio content, video content, or both. Audio content may include streaming audio, recorded
audio, broadcast audio, point-io-point audio, or any combination thereof. The aundio content
may include audible signals, inandible signals, or both. For example, the audio content may
melude an andible signal that is paired or associated with an inaudible signal. The inaudible

signal may include a frequency signature, a wake command, an instruction, a content 1D, 3
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source [, or any combination thereof. The frequency signature may be the frequency at
which the inaudible signal is transmitted. The frequency signature may be associated with an
clectronic device tyvpe and may be used to distinguish between different types of electronic
devices, for example, by manufacturer. For example, an inaudible signal directed to a first
type of electronic device may be transmitted at a first frequency, and an inaudible signal
directed to a second type of electronic device may be transmitted at a second frequency. The
wake comamand is used to wake the clectronic device and may be associated with the
clectromic device type. The content 1D may be used to deternune a content characteristic, for
example, a content context of the audio signal. In an example, the content context may
mclude an mference based on the content 1D that may influence the meaning or cffcct of the
audible signal, the maudible signal, a portion of the maudible signal such as the instruction,
or any combination thereof. The source ID may be included to identify the source of the
maudible signal. The source 1D may be used to identify that the associated audible signal
originated at a source device as opposed to a user.

0088] Video content may include streaming video, recorded video, broadcast video,
point-to-point video, or any combination thereof. The video content may be associated or
paired with an inaudible signal. The inaudible signal may include a frequency signature, a
wake command, an instruction, a content [, a source [D, or any combination thereof The
frequency signature may be the frequency at which the inaudible signal is transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manufacturer. For
example, an inandible signal directed to a first type of electronic device may be transmutted at
a first frequency, and an inaudible signal directed to a second type of electronic device may
be transmitted at a second frequency. The wake command is used to wake the electronic
device and may be associated with the electronic device tvpe. The content ID may be used to
determine a content characteristic, for example, a content context of the video signal. In an
exarple, the content context may inchide an imference based on the content 1D that may
mfluence the meaning or effect of the video signal, the inaudible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. The source 1D may be
meluded to entify the source of the inaudible signal. The audio content, video content, or
both, may be in real-time or pre-recorded.

[B089] Referring to FIG. 7, the content device 710 1s configured to transmit content to
one or more users, for example, user A, user B, and user C. The content may include audio

content, video content, or both. The audio content may include audible signals, inaudible

31



WO 2020/227339 PCT/US2020/031564

signals, or both. For example, the audio content may include an audible signal 715 that is
paired or associated with an inaudible signal 717. The audible signal 715 may include an
audible advertisement that is intended to elicit a response from the one or more users. The
mandible signal 717 may be paired with or associated with the audible signal 715. The
maudible signal 717 may include a frequency signature, a wake command, an instruction, a
content ID, a source ID, or any combination thereof The frequency signatare may be the
frequency at which the maudible signal is transmitted. The frequency signature may be
associated with an electronic device tvpe and may be used to distinguish between different
types of electronic devices, for example, by manufacturer. For example, an maudible signal
directed to a first type of electronic device may be transmitted at a first frequency, and an
maudible signal directed to a second type of electronic device may be transnutted at a second
frequency. The wake command 1s used to wake the electronic device and may be associated
with the electronic device type. The content ID may indicate the advertisement and be used to
determine a content characteristic, for example, a content context of the advertisement. In an
example, the content context may include an mference based on the content 1D that may
mfluence the meaning or effect of the advertisement, the maudible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. In an advertisement
example, the content T2 may mclude information regarding a specific product.

HEBE A As shown n FIG. 7, cach of the electronic devices 720A, 720B, and 7200 may be
any device configured to interface with the one or more users A, B, €, and a source device
{not shown). One or maore of the electronic devices 720A, 720B, and 720C may include
multi-mode capabilities, and may include multple transceivers for communicating with
different wirgless networks over different wireless links. For example, each ¢lectronic device
720A. 7208, 720 may be configured to communicate with a device that employs a
Bluetooth radio technology, and with a base station that employs an [EEE 802 radio
technology. For example, cach electronic device 7204, 720B, 720C may be a voice-activated
clectronic device, a personal hub used to connect multiple devices that use common
communication protocols, a TV, a PC, a tablet, a mobile phone, a gaming device, a satellite
receiver, a terrestrial radio receiver, an audio receiver, an $TB, a speaker, a camera, a
personal wearable device, or an AR/VR device.

{6691} Each of the electronic devices 7204, 720B, and 720C may receive an audic mput.
The audio input may include an audible signal, an maudible signal, or both. In an example,
cach ot the electronic devices 7204, 7208, and 720C may be configured to detect an

maudible signal in the audio input, for example the inaudible signal 717 from the content
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device 710. Each electronic device 720A, 720B, 720C may have a service associated with the
respective electronic device 7204, 720B, 720C that may be configured to contact a service
associated with the content device 710 via a service adapter (not shown). For example,
electronic device 720A may be associated with service 7504, electronic device 720B may be
assoctated with service 7508, and electronic device 720C may be associated with service
750C. A service may mnclude any service that is capable of providing content, including, for
example, terrestrial audio/video service, satelhite audio/video service, cloud-based service,
and web-based service. A web-based service may be a service that provides a system for
applications or computers to communicate with each over the World Wide Web. The web-
based service may include machine-to-machine comupmnications. The content device 710, via
the one or more services associated with the content device 710, may be configured to
validate a user account and associate the user account with a user.

[6092] The one or more services associated with the content device 710 may be
configured to open a comunmnication fink with the respective service associated with cach of
the electronic devices 720A, 7208, and 720C. The clectromc devices 7204, 7208, and 720C,
via the service associated with the electronic devices 7204, 720B, and 720C, may be
configured to transmit a content 1D to the scrvice associated with the content device 710.
Each of the electronic devices 720A, 7208, and 720C may be configured to activate a
response monitor. Activating the response monitor may include activating a microphone, for
example microphone 220 shown in FIG. 2. In some tmplementations, activating the response
monitor may include activating a sensor to detect a user gesture or gait. Activating the
response monitor may be responsive to a frequency signature of the maudible signal 717, the
wake command of the inaudible signal 717, or both. Each of the electronic devices 720A,
7208, and 720C may activate the response monitor for a predetermined time. The response
momifor may be a voice response monttor that is configured to monitor andio inputs for a user
response.

[6093] As shown 1n FIG. 7, cach electronic device 7204, 7208, and 720 receives user
response 755A, 7558, 755C from user A, user B, and user C, respectively. Each user
response 7554, 7558, 755C may be a voice input, a gesture, a text input, a touch mput, or
any suitable mput. Each user response 7534, 75358, 755C may mclude a user identifier that
wlentifies the user, for example a voiceprint associated with a user or user account or a
gesture gait associated with a user or user account. Hach of the electronic devices 7204,
7208, and 720C may be configured to determine whether the user identifier is associated

with an authorized user account.
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8094} Each ofthe electronic devices 720A, 720B, and 720C may create a unique record
for cach of the received user responses 755A, 755B, 755C. The unique record may include
one or more of a date stamp, a time stamp, a content 1D, a content device serial number, a
content device manufacturer, a content device model, a content device IP address, a content
device geographical location, an electronic device sertal number, an electronic device
manufacturer, an electronic device model, an electronic device IP address, an clectronic
device geographical location, one o1 MOre User responses, a user account, or a user 1D
associated with the user account.

8095} Each ofthe electronic devices 720A, 7208, and 720C may be configured to
respectively encode a wnique record nto message 7635A, message 7658, and message 765C
and respectively transmit the messages 7654, 7658, 763C to internet connection device 740,
Each of the messages 765A, 765B, and 765C may be transmitied using RF or any suitable
wired or wireless communication link. In an example, one or more of the electronic devices
7204, 7208, and 720C may be configured to authenticate cach received user response, and
transmut only the user responses that are associated with an authenticated (i.¢., authonzed)
gser account.

{0036} The intemet connection device 740 may be a wireless router, Home Node B,
Home eNode B, or access point, for example, and may utilize any suttable access technology
for facilitating wireless connectivity in a localized area, such as a home, a place of business,
an educational facility, a vehicle, and the like. The internet connection device 740 may
communicate with clectronic devices 7204, 720B, 720C over an air interface, which may be
any suwitable wireless communication hink, for example, RF, microwave, IR, UV, visible light,
and the like. The internet connection device 740 mayv implement a radio technology such as
IEEE 802 11 to establish a WLAN . The mtemet connection device 740 may immplement a
radio technology such as IEEE 802,15 to establish a WPAN. The internet connection device
740 may utilize a celular-based access technology. Example cellular-based access
technologies include WCDMA, GSM, LTE, LTE-A | and the like. As shown in FIG 7, the
mternet connection device 740 may have a direct connection to one or more services, for
example service 750A, service 750B, and service 750C. Alternatively, the internet connection
device 740 may access the one or more services 750A, 7508, 750C via a core network (not
shown}. Each service 7504, 7508, 750C may nclude a global system of interconnected
computer networks and devices that use common communication protocols, such as the TC,
UDP and the TP n the TCP/IP internet protocol suite.

[6097] The internet connection device 740 may receive gach of the megsages 765A,
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765B, and 765C and retricve information regarding the advertisement based the one or more
user responses 7554, 7558, 755, For example, the internet conngction device 740 may
determine whether one or more of the received messages 7654, 7658, and 765C are
duplicates based on one or more fields of the unigue record mcluding the date stamp, the fime
stamp, the content 1D, the content device serial number, the content device manufacturer, the
content device model, the content device 1P address, the content device geographical location,
the clectronic device serial number, the electronic device manufacturer, the electronic device
model, the clectronic device [P address, the electronic device geographical location, one or
more user responses, the user account, of the user 1D associated with the user account,

[B098] In an example, if the internet connection device 740 determines that message
765A and 7658 are both associated with the user A, the mfernet connection device 740 may
transmit only message 765A or 765B to the respective service to avord duphicate
transmissions. In another example, the internet connection device 740 may transmit messages
763A, 7658, and 765C to cach respective service 730A, 750B, 750C. In this example, cach
service 7504, 7508, 750C may be configured to log each message and retrieve and transmit a
response based each message to the infernet connection device 740. The information
regarding the advertisement may be retrieved from one or more respective services. The
mformation regarding the advertisement may be for a specitic product or service based on the
content 1D, The mformation regarding the advertisement may be transmitted to one or more
of ¢lectronic devices 720A, 7208, 720C or any other device for storage or presentation (o one
or more users without the users having to use any wake commands while interacting with the
content. The mformation regarding the advertisement may be presented as an audio
presentation, video presentation, or any other suitable presentation,

{6699} FIG. 8 is a functional block diagram of an example of 3 system 300 with swudtiple
electronic devices associated with a single service and multiple users n accordance with one
or more embodiments of this disclosure. The system 800 includes a content device 810, an
electronic device 820A, an electronic device 8208, and an electronic device 820(. Each
clectronic device 8204, 8208, and 820C is configured to communicate with a user, the
content device 810, and an mtemet connection device 840. The internet connection device
840 1s configured to commumicate with service 850, The content device 810, the clectronic
device 8204, the electronic device 8208, and the electronic device 820C may each include
one or more components of the electronic deviee 200 shown in FIG. 2.

{3180} The system 800 is configured to detect an inaudible signal in content that is

presented to a user and queue one or more of the electronic devices 8204, 820B, and 820C to
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respond in context of the content, as described above with reference to FIG. 3. Referring to
FIG. 8, the content device 810 is configured {o transmit content to the user. Exampies of the
content device 810 include, and are not imited to, a TV, a PC, a tablet, a mobile phone, a
gaming device, a satellite receiver, a terresirial radio receiver, an audio receiver, an STB, a
speaker, a camera, a personal wearable device, or an AR/VR device. The content may include
audio content, video content, or both. Audic content may include streaming audio, recorded
audio, broadcast audio, poind-to-point andio, or any combination thereof. The audio content
may include audible signals, maudible signals, or both. For example, the audio content may
mehide an audible signal that is paired or associated with an maudible signal. The inaudible
signal may include a frequency signature, a wake command, an instruction, a content I, a
source (D, or any combination thereof. The frequency signature may be the frequency at
which the maudible signal 15 transmitted. The frequency signature may be associated with an
slectronis device type and may be used to distinguish between different types of electronic
devices, for example, by manufacturer. For exaraple, an inaudible signal directed to a first
type of electronic device may be transmitted at a first frequency, and an inandible signal
directed to a second type of electronic device may be transmitted at a second frequency. The
wake command is used to wake the clectronic device and may be associated with the
electronic device type. The content ID may be used to determine a content characteristic, for
example, a content context of the audio signal. In an example, the content context may
mclude an inference based on the content 1D that may nfluence the meaning or effect of the
audible signal, the inaudible signal, a portion of the inaudible signal such as the instruction,
or any combination thereof. The source 1D may be included {o identify the source of the
mandible signal. The source 1D may be used to identify that the associated audible signal
originated at a source device as opposed 1o a user.

3101} Video content may include streaming video, recorded video, broadeast video,
point-to-point video, or any combination thereof. The video content may be associated or
paired with an inaudible signal. The maudible signal may include a frequency signature, a
wake command, an instruction, a content 1D, a source ID, or any combination thereof The
frequency signature may be the frequency at which the inaudible signal 1s transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manufacturer. For
cxample, an maudible signal directed to a first type of electronic device may be transmitted at
a first frequency, and an inandible signal directed to a second type of electronic device may

be transmitted at a second frequency. The wake command is used to wake the electronic
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device and may be associated with the electromic device type. The content 1D may be used to
determine a content characteristic, for example, a content context of the video signal. In an
example, the content context may include an inference based on the content 1D that may
mfluence the meaning or effect of the video signal, the inaudible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. The source ID may be
mcluded to identify the sovrce of the inaudible signal. The audio content, video coutent, or
both, may be in real-time or pre-recorded.

{8162} Referning to FIG. 8, the content device 810 1s configured to transmut content to
one or more users, for example, user A, user B, and user C. The content may include andio
content, video content, or both. The audio content may include audible signals, inaudible
signals, or both. For example, the audio content may include an andible signal 315 that s
paired or associated with an inaudible signal 817, The audible signal 815 may include an
audible advertisement that is intended to elictt a response from the one or more users. The
mandible signal 817 may be paired with or associated with the audible signal 815, The
maudible signal 817 may include a frequency signature, a wake command, an imstruction, a
content D, a source 1D, or any combination thereof The frequency signature may be the
frequency at which the maudible signal 1s transntted. The frequency signature may be
associated with an electronic device type and may be used to distinguish between different
types of electronic devices, for example, by mamufacturer. For example, an inandible signal
directed to a first type of electronic device may be transmitted at a first frequency, and an
mandible signal directed o a second type of electronic device may be transmitted at a second
frequency. The wake command 1s used to wake the electronic device and may be associated
with the electronic device type. The content 1P may indicate the advertisement and be used to
determine a content characteristic, for example, a content context of the advertisement. In an
example, the content context may include an mference based on the content 1D that may
mfluence the meaning or effect of the advertisement, the naudible signal, a portion of the
maudible signal such as the instraction, or any combination thereof. In an advertisement
exarople, the content 1D may include information regarding a specific product.

{8163} As shown in FIG. 8, cach ot the electronic devices 820A, 8208, and 820C may be
any device configured to mterface with the one or more users A, B, €, and a source device
{not shown}. Une or morg of the electronic devices 820A, 8208, and 820C may include
multi-mode capabilitics, and may include multiple transcetvers for conumunicating with
different wireless networks over different wireless Iinks. For example, each electronic device

8204, 8208, 3820C may be configured to communicate with a device that emplovs a
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Bluetooth radio technology, and with a base station that employs an IEEE 802 radio
technology. For example, each electronic device 8204, 820B, 820 may be a voice-activated
clectronic device, a personal hub used to connect multiple devices that use common
communication protocols, a TV, a PC, a tablet, a mobile phone, a gaming device, a satellite
recetver, a terrestrial radio receiver, an audio recetver, an STB, a speaker, a camera, a
personal wearable device, or an AR/VR device.

{3104} Fach of the electronic devices 820A, 8208, and 820C may receive an audio input.
The audio mput may include an audible signal, an naudible signal, or both. In an example,
cach of the electronie devices 8204, 820B, and 820C may be configured to detect an
maudible signal in the andio mput, for example the maudible signal 817 from the content
device 810, Hach electromic device 820A, 8208, 820C may have a service associated with the
respective electromic device 8204, 8208, 820C that may be configured to contact a service
associated with the content device 810 via a service adapter (not shown}. In this example,
clectronic devices 820A., 8208, 820C are associated with service 830, A service may include
any service that is capable of providing content, mcluding, for example, terrestrial
audio/video service, satellite audio/video service, cloud-based service, and web-based
service. A web-based service may be a service that provides a system for applications or
coraputers to communicate with each over the World Wide Web. The web-based service may
mclude machine-to-machine communications. The content device 310, via the service 850
associated with the content device 810, may be configured to validate a user account and
associate the user account with a user,

{8165} The service 850 associated with the content device 810 may be configured to open
a communication hink with the each of the electronic devices 820A, 8208, and 820C. The
clectronic devices 820A, 208, and 820C, via the service 850 associated with the electronic
devices 8204, 8208, and 820, may be configured to transmit a content 1D o the service
assooiated with the content device 810. Each of the clectromic devices 820A, 8208, and 820C
may be configured to activate a response monitor. Activating the response monitor may
mclhude activating a microphone, for example microphone 220 shown in FIG. 2. In some
mmplementations, activating the response monitor may include activating a sensor to detect a
user gesture or gait. Activating the response monitor may be responsive (o a frequency
signature of the inaudible signal 817, the wake command of the inaudible signal 817, or both.
Fach of the electronic devices 820A, 8208, and 820C may activate the response monitor fora
predeternined time. The response monitor may be a voice response monitor that is

configured to mouitor audio nputs for a user response.
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[8106] Ag shown in FIG. 8, each electronic device 8204, 820B, and 820C receives user
response 8354, 8358, 855C from user A, user B, and user C, respectively. Each user
response 8534, 8358, 835C may be a voice nput, a gesture, a toxt mput, a touch put, or
any suitable input. Each user response 8354, 8558, 855C may mclude a user identifier that
identifies the user, for example a voiceprint associated with a user or user account or g
gesture gait associated with a user or user account. Each of the electronic devices 8204,
8208, and 820C may be configured to determine whether the user identifier is associated
with an authorized user account.

[8107] Each ofthe electronic devices 820A, 820B, and 820C may create a unique record
for cach of the received user responses 855A, 8558, 835C. The unique record may nclude
one or more of a date stamp, a time stamp, a content 1D, a content device senal number, a
content device manufacturer, a content device model, a content device IP address, a content
device geographical location, an electronic device serial number, an clectronic device
manufacturer, an electronic device model, an electronic device IP address, an clectronic
device geographical location, one or more user responses, a user account, or a user [D
associated with the user account.

[6108] Each ofthe clectronic devices 8204, 8208, and 820C mav be configured to
respectively encode a unigue record into message 865A, message 8658, and message 865C
and respectively transmit the messages 865 A, 865B, 863C to internet connection device 840,
Each of the messages 865A. 86538, and 865C mav be transmitied using RF or anv suitable
wired or wireless communication link. fn an cxample, one or more of the clectronic devices
820A, 8208, and 820C may be configured to authenticate each received user response, and
transmut only the user responses that are associated with an avthenticated (1.¢., authorized)
user account.

(4109} The ntemet connection device 840 may be a wireless router, Home Node B,
Home ¢Node B, or access point, for example, and may otilize any suitable access technology
for facilitating wireless connectivity in a localized arca, such as a home, a place of business,
an educational factlity, a vebicle, and the like. The internct connection device 840 may
communicate with electronic devices 820A, 8208, 820C over an air interface, which may be
any suitable wireless communication link, for example, RF, microwave, IR, UV, visible light,
and the hke. The internet connection device 340 may implement a radio technology such ag
IEEE 802.11 to establish a WLAN . The mitemet connection device 840 may mmplement a
radio technology such as IEEE 802,15 to establish a WPAN. The internet connection device

840 may utilize a celular-based access technology. Example cellular-based access
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technologies include WCDMA, GSM, LTE, LTE-A | and the ke, As shown m FIG. §, the
mternet connection device 840 may have a direct connection to service 850, Altematively, the
mternet connection device 840 may access the service 850 via a core network (not shown).
The service 850 may include a global system of interconnected computer networks and
devices that use common commumication protocols, such as the TC, UDP and the IP in the
TCPAP internet protocol suite,

[0116] The internet connection device 840 may receive cach of the messages 865A,
8658, and 865 and retrieve information regarding the advertisement based the one or more
aser responses 855A, 8558, 855C. For example, the internet connection device 840 may
determine whether one or more of the received messages 8654, 86358, and 865C are
duplicates based on one or more fields of the unigue record mcluding the date stamp, the fime
stamp, the content 1D, the content device serial number, the content device manufacturer, the
content device model, the content device 1P address, the content device geographical location,
the clectronic device serial number, the electronic device manufacturer, the electronic device
model, the clectronic device [P address, the electronic device geographical location, one or
more user responses, the user account, or the user ID associated with the user account.

{6111} In an example, if the internet connection device 840 determines that message
365A and 8658 are both associated with the user A, the mntemet connection device 840 may
transmit only message 865A or 865B 1o the service 850 to avoid duplicate transmigsions. In
another example, the internct connection device 840 mav transmit messages 865A, 3658, and
863 1o the service 850. In this example, the service 850 may be configured to log cach
message and retrieve and transnut a response based each message to the mternet connection
device 840. The mformation regarding the advertisement may be retrieved from one or more
respective services. The mformation regarding the advertisement may be for a specific
product or service based on the content ID. The information regarding the advertisement may
be transmitted to one or more of electronic devices 8204, 8208, 820C or any other device for
storage or presentation {0 one or more users without the users having to use any wake
commands while interacting with the content. The information regarding the advertisement
may be presented as an audio presentation, video presentation, or any other suitable
presentation.

{6112} FIG. 9 is a functional block diagram of an example of 3 system 900 with swltiple
clectronic devices assoctated with a single service and a single user in accordance with one or
more embodiments of this disclosure. The system 900 includes a content device 210, an

electronic device 920A, an electronic device 9208, and an electronic device 920(. Each
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clectromic device 9204, 9208, and 920C 1s configured to communicate with a user, the
content device 910, and an internet connaction device 940. The internet connection device
940 1s configured to communicate with service 950, The content device 910, the electronic
device 9204, the electronic device 9208, and the electronic device 920C may each include
one or more components of the electronic device 200 shown m FIG. 2.

[3113] The system 900 is configured to detect an inaodible signal in content that is
presented to a user and queue one or more of the clectronic devices 920A, 9208, and 920C to
respond in context of the content, as described above with reference to FIG. 3. Referning to
FIG. 9, the content device 910 is configured fo transmit content to the user. Examples of the
content device 910 include, and are not imited to, a TV, a PC, a tablet, a mobile phone, a
gaming device, a satellite receiver, a terresirial radio receiver, an audio receiver, an STB, a
speaker, a camera, a personal wearable device, or an AR/VR device. The content may include
audio content, video content, or both. Audic content may include streaming audio, recorded
audio, broadcast audio, poind-to-point andio, or any combination thereof. The audio content
may include audible signals, maudible signals, or both. For example, the audio content may
mehide an audible signal that is paired or associated with an maudible signal. The inaudible
signal may include a frequency signature, a wake command, an instruction, a content I, a
source (D, or any combination thereof. The frequency signature may be the frequency at
which the maudible signal 15 transmitted. The frequency signature may be associated with an
slectronis device type and may be used to distinguish between different types of electronic
devices, for example, by manufacturer. For exaraple, an inaudible signal directed to a first
type of electronic device may be transmitted at a first frequency, and an inandible signal
directed to a second type of electronic device may be transmitted at a second frequency. The
wake command 1s used to wake the electronic device and may be associated with the
electronic device type. The content ID may be used to determine a content characteristic, for
gxample, a content context of the audio signal. In an example, the content context may
mclude an inference based on the content 1D that may nfluence the meaning or effect of the
audible signal, the inaudible signal, a portion of the inaudible signal such as the instruction,
or any combination thereof. The source 1D may be included {o identify the source of the
mandible signal. The source 1D may be used to identify that the associated audible signal
originated at a source device as opposed 1o a user.

[6114] Video content may include streaming video, recorded video, broadcast video,
point-to-point video, or any combination thereof. The video content may be associated or

paired with an inaudible signal. The maudible signal may nclude a frequency signature, a

41



WO 2020/227339 PCT/US2020/031564

wake command, an instruction, a content ID, a source [D, or any combination thereof The
frequency signatare may be the frequency at which the inaudible signal is transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manutacturer. For
gxample, an inaudible signal directed to a first type of electronic device may be transmitted at
a first frequency, and an maudible signal directed to a second type of electronic device may
be transmitted at a second frequency. The wake comumand is used to wake the electronic
device and may be associated with the electronic device tvpe. The content 1D may be used to
determine a content characteristic, for example, a content context of the video signal. In an
example, the content context may include an inference based on the content 1D that may
mfluence the meaning or effect of the video signal, the mandible signal, a portion of the
maudible signal such as the instruction, or any combination thercof. The source ID may be
mcluded to identify the sovrce of the inaudible signal. The audio content, video coutent, or
both, may be in real-time or pre-recorded.

[8115] Referning to FIG. 9, the content device 910 is configured to transmit content to a
user. The content may mclude audio content, video content, or both. The audio content may
mclude audible signals, inaudible signals, or both. For example, the audio content may
melude an audible signal 915 that is paired or associated with an inaudible signal 917, The
andible signal 915 may melude an audible advertisement that 1s intended to elicit a response
from the one or more users. The inaudible signal 917 may be paired with or associated with
the audible signal 915, The inaudible signal 917 may include a frequency signature, a wake
command, an instruction, a content [D, a sowrce 1D, or any combination thereof The
frequency signatare may be the frequency at which the inaudible signal is transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distingnish between different tvpes of electronic devices, for example, by manufacturer. For
gxample, an inaudible signal directed to a first type of electronic device may be transmitted at
a first frequency, and an maudible signal directed to a second type of electronic device may
be transmitted at a second frequency. The wake comumand is used to wake the electronic
device and may be associated with the electromic device type. The content 1D may indicate
the advertisement and be used to determine a content charactenistic, for example, a content
context of the advertisement. In an example, the content context may include an inference
based on the content [ that may influence the meaning or offect of the advertisement, the
mandible signal, a portion of the inaudible signal such as the mstruction, or any combination

thereof In an advertisement example, the content ID may include information regarding a
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specific product.

{8116} As shown in FIG. 9, each of the electronic devices 9204, 9208, and 920C may be
any device configured fo interface with a user and a source device (not shown}. One or more
of'the electronic devices 9204, 9208, and 920 may include multi-mode capabilities, and
may include nudtiple transceivers for commumnicating with different wireless networks over
different wireless links. For example, each electronic device 920A, 9208, 920C may be
configured to conumunicate with a device that emaploys a Bluetooth radio technology, and
with a base station that employs an TEEE 802 radio technology. For example, cach electronic
device 9204, 9208, 920C may be a voicg-activated electronic device, a personal hub used to
connect multiple devices that use common communication protocods, a TV, a PC, atablet, a
mobile phone, a gaming device, a satellite recetver, a terrestrial radio receiver, an andio
recetver, an STB, a speaker, a camera, a personal wearable device, or an AR/VR device.
10117} Each of the electronic devices 920A, 920B, and 920 may receive an audio input.
The audio input may include an audible signal, an inaudible signal, or both. In an example,
cach of the electronic devices 9204, 9208, and 920C may be configured to detect an
maadible signal in the audio input, for example the inaudible signal 917 from the content
device 910. Each electronic device 920A, 9208, 920C may have a service associated with the
respective electronic device 920A, 9208, 920C that may be configured o contact a service
assoctated with the content device 910 via a service adapter (not shown}. In this example,
clectronic devices 920A, 9208, 920C arc associated with service 950, A service may include
any service that is capable of providing content, mchuding, for example, terrestrial
audio/video service, satellite audio/video service, cloud-based service, and web-based
service. A web-based service may be a service that provides a svstem for applications or
computers to communicate with cach over the World Wide Web. The web-based service may
metude maching-to-machime communications. The content device 918, via the service 950
assoctated with the content device 910, may be configured to validate a user account and
assoctate the vser account with a user.

{3118} The service 950 associated with the content device 910 may be configured to open
a conmmunication hink with the cach of the clectronic devices 9204, 9208, and 920C. The
clectronic devices 920A. 9208, and 920C, via the service 950 associated with the electronic
devices 9204, 9208, and 920C, may be configured to transmit a content ID 1o the service
associated with the content device 910, Hach of the electronic devices 920A, 9208, and 926C
may be configured to activate a response monitor. Activating the response monifor may

mclude activating a microphone, for example micropbone 220 shown in FIG. 2. In some
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inplementations, activating the response monitor may include activating a sensor to detect a
user gesture or gait. Activating the response mouitor may be responsive to a frequency
signature of the inaudible signal 917, the wake command of the inaudible signal 917, or both.
Each of the electronic devices Y204, 9208, and 920C may activate the response monifor fora
predetermined time. The response monitor may be 8 voice response monitor that is
configured to mouitor audio nputs for a user response.

[6119] As shown in FIG. 9, each clectronic device 920A, 9208, and 920C receives user
response Y554, 9558, 933C from user A, user B, and user C, respectively. Each user

response 955A, 9558, 955C may be a voice mput, a gesture, a text input, a touch mput, or

wdentifies the user, for example a voiceprint associated with a user or user account or a
gesture gait associated with a user or user account. Each of the electromie devices 9204,
9208, and 920C may be configured to determine whether the user identifier is associated
with an authorized user account.

{6124} Each of the electronic devices 9204, 9208, and 920C may create a unigue record
for each of the received user responses 9554, 955B, 955C. The unigue record may inclade
one or more of a date stamp, a time stamp, a content 1D, a content device senal number, a
content device manufacturer, a content device model, a content device IP address, a content
device geographical location, an electronic device serial nomber, an clectronic device
manufacturer, an electronic device model, an electronic device IP address, an clectronic
device geographical location, one o1 MOre User responses, a user account, or a user 1D
associated with the user account.

{6121} In an example, cach of the electronic devices 920A, 9208, and 920C may be
configired to respectively encode a unique record into message 965A, message 9658, and
message 965C and respectively transmit the messages 965A, 9658, 965C to intemet
connection device 940. Each of the messages 965A, 965B, and 965C may be transmitted
using RF or any suitable wired or wircless communication link. In an example, one or more
of the clectronic devices 9204, 9208, and 920C may be configured to authenticate cach
recetved user response, and {ransmit only the user responses that are associated with an
authenticated (i.e., authorized} user account. In an example, each of the electronic devices
G20A. 9208, and 920C may be configured to communicate with the other electronic devices.
For example, clectronic device 920A may be configured to communicate with electronic
devices 9208, 920C, clectronic device 9208 may be configured to communicate with

slectronis devices 920A, 920C, and electronic device 920C may be configured to
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communicate with electronic devices 920A, 920B. Using the communication amongst
themselves, electronic devices 920A, 9208, and 920C may determine if there are any
duplicate messages, and one of the clectronic devices 920A, 9208, 920C may be designated
to transmit the one or more of the messages 965A, 9658, 963C that are non-duplicative.
4122} The internet comection device 940 may be a wireless router, Home Node B,
Home eNade B, or access point, for example, and may otilize any suitable access technology
for facilitating wireless conmnectivity in a localized area, such as a home, a place of business,
an educational faciity, a vehicle, and the like. The internet connection device 940 may
communicate with electronic devices 920A, 9208, 920C over an air interface, which may be
any suitable wireless commmunication ink, for example, RF, microwave, IR, UV, visible light,
and the like. The internet connection device 940 may traplement a radio technology such as
IEEE 802,11 to establish a WLAN. The internct connection device 940 may implement a
radio technology such as HEEE 302.15 to establish a WPAN. The imtemet connection device
940 may utilize a cellular-based access technology. Example cellular-based access
technologies include WCDMA, GSM, LTE, LTE-A, and the hike. As shown m FIG. 9, the
mternet connection device 940 may have a direct connection 1o service 950, Alternatively, the
mternet connection device 940 may access the service 930 via a core network (not shown).
The service 950 may include a global system of interconnected compuier networks and
devices that use common commumication protocols, such as the TC, UDP and the IP in the
TCPAP internet protocol suite,

0123} The internet connection device 940 may receive cach of the messages 963A,
9658, and 965C and retrieve information regarding the advertisement based the one or more
gser responses 955A, 9558, 955C. For example, the internet connection device 940 may
determine whether one or more of the received messages 9654, 965B, and 965C are
duplicates based on one or more fields of the unique record including the date stamp, the time
stamp, the content 1D, the content device serial number, the content device manufacturer, the
content device model, the content device 1P address, the content device geographical location,
the clectronic device serial number, the electronic device manufacturer, the electronic device
model, the clectronic device [P address, the electronic device geographical location, one or
more user responses, the user account, or the user ID associated with the user account.

{0124} In an example, if the intemet connection device 940 determines that message
965A and 965B are both associated with the user A, the intermet connection device 940 may
transmit only message 965A or 9658 1o the service 950 to avoid duplicate transnussions. In

another example, the internct connection device 940 mav transmit messages 965A, 9658, and

45



WO 2020/227339 PCT/US2020/031564

965C to the service 950, In this example, the service 950 may be configored to log each
message and retrieve and transmit a response based each message to the infernet connection
device 940. The mformation regarding the advertiscment may be retricved from one or more
respective services. The mformation regarding the advertisement may be for a specific
product or service based on the content 1D, The information regarding the advertisement may
be transmitted to one or more of electronic devices 9204, 9208, 920C or any other device for
storage o presentation to one or more users without the users having to use anv wake
commands while interacting with the content. The information regarding the advertisement
may be presented as an audio presentation, video presentation, or any other suitable
presentation.

[125] FIG. 10 1s a functional block diagram of an example of a system 1000 with
multiple electronic devices associated with multiple services that are configured to
communicate with each other to determine duplicate mputs 1 accordance with one or more
embodiments of this disclosure. The systern 1000 includes a content device 1610, an
clectromic device 10204, an electronic device 10208, and an clectronie device 1020C. Each
clectromic device 1020A, 10208, and 1020C 15 configared to commumicate with a user, the
content device 1010, and an internet connection device 1040, The internet connection device
1040 1s configured to communicate with one or more services, for example service 10504,
service 1050B, and service 1050C. The content device 1010, the clectromic device 10204, the
clectronic device 10208, and the electronic device 1020C may each include one or more
components of the electronic device 200 shown in FIG. 2.

{6126} The system 1000 1s configured to detect an maudible signal in content that is
presented to a user and queuc one or more of the electronic devices 10204, 1020B, and
1020C to respond in context of the content. as described above with reference to FIG. 3.
Referring to FIG. 10, the content device 1010 is configured to transmit content to the user.
Examples of the content device 1010 inclade, and are not hmited to, a TV, a PC, a tablet, a
mobile phone. a gaming device, a satellite receiver, a terrestrial radio receiver, an andio
recetver, an STB, a speaker, a camera, a personal wearable device, or an AR/VR device. The
content may include audio content, video content, or both. Audio content may include
streaming audio, recorded audio, broadeast audio, pomnt-to-point audio, or any combination
thereof. The audio content may mchide audible signals, inaudible signals, or both. For
cxample, the audio content may include an audible signal that s paired or associated with an
maudible signal. The imaudible signal may mclude a frequency signature, 3 wake command,

an instruction, a content ID, a source 1D, or any combination thergof The frequency signature
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may be the frequency at which the inaudible signal is transmitted. The frequency signature
may be associated with an electronic device type and may be used to distinguish between
different types of electronic devices, for example, by manufacturer. For example, an mmaudible
signal directed to a first type of electronic device may be transmitted at a first frequency, and
an inaudible signal directed to a second type of electronic device may be transnutted at a
second frequency. The wake command is used to wake the electronic device and may be
associated with the electronic device type. The content ID may be used to detcrmine a content
characteristic, for example, a content context of the audio signal. In an exampie, the conient

context may include an inference based on the content 1D that may mfluence the meaning or

cffect of the audible signal, the inaudible signal, a portion of the inandible signal such as the
mstruction, or anv combination thereof. The source 1D may be mcluded 1o identify the source
of the maudible signal. The source ID may be used to identify that the associated audible
signal originated at a source device as opposed o a user.

[6127] Video content may include streaming video, recorded video, broadcast video,
poini-to~-point video, or any combination thereof. The video content may be associated or
paired with an maundible signal. The inaudible signal may inclade a frequency signature, a
wake conmmand, an instruction, a content I, a source 1D, or anv combination thercof The
frequency signature may be the frequency at wiuch the maundible signal is transmitted. The
frequency signature may be associated with an electronic device type and may be ased to
distinguish between different types of electronic devices, for example, by manufacturer. For
example, an maudibie signal directed to a first type of clectronic device may be transmitted at
a first frequency, and an inaudible signal directed to a second type of electronic device may
be transmitted at a second frequency. The wake command is used to wake the electronic
device and may be associated with the elecironic device type. The content 1D may be used to
determine a content characteristic, for example, a content context of the video signal. In an
example, the content context may imclude an mference based on the content ID that may
mfluence the meaning or effect of the video signal, the inaudible signal, a portion of the
mandible signal such as the mstruction, or any combination thereof. The source 1D may be
meluded to identify the source of the mmaudible signal. The audio content, video content, or
both, may be m real-time or pre-recorded.

{0128} Referring to FIG. 10, the content device 1010 1g configured to transmut condent to
a user. The content may include audio content, video condent, or both. The audio content may
melude andible signals, mmaudible signals, or both. For example, the andio content may

mnclude an audible signal 1015 that is paired or associated with an inaudible signal 1017, The
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audible signal 1015 may include an andible advertisement that is intended to elicit a response
from the ong or more users. The inaudible signal 1017 may be paired with or associated with
the audible signal 1015, The inaudible signal 1017 may include a frequency signature, a wake
command, an mstruction, a content I3, a source 1D, or any combination thereof The
frequency signature may be the frequency at which the inaudible signal is transmitted. The
frequency signature may be associated with an electronic device type and may be used to
distinguish between different types of electronic devices, for example, by manufacturer. For
example, an inandible signal directed to a first type of electronic device may be transmutted at
a first frequency, and an inaudible signal directed to a second type of electronic device may
be transmitted at a second freguency. The wake command is used to wake the electronic
device and may be associated with the electronic deviee type. The content 1D may indicate
the advertisement and be used to determine a content characteristic, for example, a content
context of the advertisement. In an example, the content context may include an inference
based on the content D that may mfluence the meaning or cffect of the advertisement, the
maudible signal, a portion of the mnaudible signal such as the mstruction, or any combination
thercof. In an advertisement example, the content D may include information regarding a
specific product.

[3129] As shown in FIG. 10, each of the electronic devices 10204, 10208, and 1020C
may be any device configured to interface with a user and a source device (not shown). One
or more of the electronic devices 1020A, 10208, and 1020C may include multi-mode
capabilitics, and may include multiple transceivers for communicating with differont wircless
networks over difterent wireless links. For example, each electronic device 1020A, 10208,
1020C may be configured to conmmanicate with a device that emplovs a Bluctooth radio
technology, and with a base station that employs an IEEE 802 radio technology. For example,
each electronic device 10204, 10208, 1020C may be a voice-activated electronic device, a
personal hub used to connect multiple devices that use common communication protocols, a
TV, a PC, atablet, a mobile phone, a gaming device, a satellite receiver, a terrestrial radio
recetvet, an audio roceiver, an STB, a speaker, a camera, a personal wearable device, or an
AR/VR device.

{6136} Each of the electronic devices 1020A, 10208, and 1020C may receive an andio
imput. The audio input may include an avdible signal, an maudible signal, or both. Inan
example, cach of the ¢lectronic devices 1020A, 10208, and 1020C may be configured to
detect an inaudible signal in the audio mput, for example the inaudible signal 1017 from the

content device 1010, Each electronic device 10204, 10208, 1020C may have a service

48



WO 2020/227339 PCT/US2020/031564

associated with the respective electronic device 1020A, 10208, 1020C that may be
configured to contact a service associated with the content device 1010 via a service adapter
{not shown}). In this example, clectronic devices 10204, 10208, 1020C are associated with
service 1050A, service 10508, and service 1050C, respectivelv. A service may include any
service that is capable of providing content, includmg, for example, terrestrial audio/video
service, satellite audio/video service, cloud-based service, and web-based service. A web-
based service may be a service that provides a system for applications or computers to
communicate with each over the World Wide Web. The web-based service mav mclude
machine-to-machine commuunications. The content device 1010, via the one or more services
10504, 1050B, 1050C associated with the content device 1010, mav be configured to
validate a user account and associate the user account with a user.

3131} Fach service 1050A, 1050B, 1050C associated with the content device 1010 may
be configured to open a communication bink with the each of the electronic devices 10204,
10208, and 1020C. The electronic devices 1020A, 10208, and 1020C. via each service
10504, 10508, 1050C associated with the electronic devices 1020A, 10208, and 1020C, may
be configured to transmit a content ID to the service associated with the content device 1010,
Fach of the electronic devices 10204, 1020B, and 1020C may be configured to activate a
response monitor. Activating the response monitor may mclude activating a microphone, for
gxample microphone 220 shown in FIG. 2. In some implementations, activating the response
monitor may include activating a sensor to detect a user gesture or gait. Activating the
response monitor may be responsive 1o a frequency signature of the mmaudible signal 1017,
the wake command of the mandible signal 1017, or both. Each ofthe electronic devices
10204, 1020B, and 1020C may activate the response monitor for a predetermined time. The
response monitor may be a voice response momnitor that is configured to monitor audio inputs
for a user response.

j3132] As shown 1n FIG. 10, cach electronic device 10204, 10208, and 1020C receives
user response 1055A, 10558, 1035C from user A, user B, and user €, respectively. Each user
response 10554, 10558, 1055C may be a voice mput, a gesture, a text input, a touch input, or
any suitable input. Each user response 1035A, 10558, 10535C may include a user identifier
that identifies the user, for example a voiceprint associated with a user or user account or a
gesture gait associated with a user or user account. Each of the electronic devices 1020A,
10208, and 1020C may be configured to determine whether the user identificr is associated
with an authornized user account.

13133} Fach of'the ¢lectronic devices 10204, 10208, and 1020C may create a unigue
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record for cach of the received user responses 10554, 10558, 1055C. The unigue record may
mehude one or more of a date stamp, a time stamp, a content 1, a content device serial
number, a content device manufacturer, a content device model, a content device IP address, a
content device geographical location, an electronic device serial number, an electronic device
manufacturer, an electronic device model, an electronic device IP address, an electromic
device geographical location, one or moOre user responsas, a user account, or a user 1D
associated with the user account.

{8134} In an example, each of the electronic devices 10204, 10208, and 1020C may be
configured to respectively encode a umigue record into message 1065A, message 10658, and
message 1065C and respectivelv transmott the messages 10654, 106358, 10653C to internet
connection device 1040. Each of the messages 10654, 1063B, and 1065C may be transmutted
using RF or any suitable wired or wircless communication link. In an example, one or morg
of the electronic devices 10204, 10208, and 1020C mayv be configured to authenticate cach
recetved user response, and transmit only the user responses that are associated with an
authenticated (1.¢., authorized)} user account. In an example, each of the electronic devices
10204, 1020B, and 1020C may be configured to communicate with the other electronic
devices. For exarple, electronic device 1020A may be configured to communicate with
electronic devices 1020B, 1020, electronic device 10208 may be configured to
commumnicate with electronic devices 10204, 1020C, and electronic device 1020C may be
configured to communicate with electronic devices 1020A, 1020B. Using the communication
amongst themselves, clectronic devices 1020A, 10208, and 1020C may deternmune if there are
any duplicate messages, and one of the electronic devices 10204, 10208, 1020C may be
designated to transmit the one or more of the messages 1065A, 1063B, 1065 that arg non-
duplicative.

4135 The intemet connection device 1040 may be a wireless router, Home Node B,
Home ¢Node B, or access point, for example, and may otilize any suitable access technology
for facilitating wireless connectivity in a localized arca, such as a home, a place of business,
an educational factlity, a vebicle, and the ike. The internct connection device 1040 may
communicate with electronic devices 1020A, 10208, 1020C over an air interface, which may
be any suitable wireless communication link, for example, RF, microwave, IR, UV, visible
hight, and the like. The mtemet connection device 1040 may mmplement a radio technology
such as THEE 802 11 to establish a WLAN. The interet connection device 1040 may
mmplement a radio technology such as TEEE 802,15 to establish a WPAN. The mternet

connection device 1040 may utilize a cellular-based access technology. Example cellular-
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based access technologies include WCDMA | GSM, LTE, LTE-A, and the like. As shown in
FiG. 10, the mtomet connection device 1040 may have a direct connection to service 1050,
Alternatively, the intermet connection device 1040 may access the service 1050 via a core
network (not shown). The service 1050 may imclude a global svstem of interconnected
computer networks and devices that use common communication protocols, such as the TC,
UDP and the 1P in the TCP/IP mtemet protocol suite.

{0136} The internet connection device 1040 may receive cach of the messages 106354,
1063E, and 1065C and retrieve information regarding the advertisement based the one or
more user responses 1035A, 10558, 1035C. For example, the intemet connection device
1040 may determine whether one or more of the received messages 1065A, 10658, and
1065 are duplicates based on one or more fields of the unigue record including the date
stamp, the time stamp, the content 1B, the content device serial number, the content device
manufacturer, the content device model, the content device IP address, the content device
geographical location, the clectronic device serial numbey, the electronic device
manufacturer, the electronic device model, the electronic device 1P address, the electronic
device geographical location, one or more user responses, the sser account, or the user ID
associated with the user account.

{3137} In an example, if the internet connection device 1040 determines that message
1065 A and 1063E are both assootated with the user A, the mternet connection device 1040
may transmit only message 1065A or 10658 to one or more of service 10504, service 10508,
and service 1050C 1o avoid duplicate transoussions. In another example, the interet
connection device 1040 may transnut messages 10654, 1065B, and 1065C to one or more of
service 10504 service 1050B, and service 1030C. In this example, each service 1050A,
10508, 1050C may be configured to log cach message and retrieve and transmit a response
based cach message to the mternet connection device 1040, The information regarding the
advertisement may be retrieved from one or more respective services. The information
regarding the advertisement may be for a specific product or service based on the content ID.
The information regarding the advertisement may be transmitied to one or more of electronic
devices 1020A, 1020B, 1020C or anv other device for storage or presentation 0 one or more
users without the users having to use any wake commands while mteracting with the content.
The information regarding the advertisement may be presented as an audio presentation,
video presentation, or any other suitable presentation.

[3138] FIG. 11 1s a diagram of an example of a method 1100 used to determine whether

messages are duplicate messages mn accordance with ong or more embodiments of this
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disclosure. The method 1100 may include transmitting 1110 an andible signal, an inaudible
signal, or both to a first electronic device. The inaudible signal may be associated with a
content identifier of the audible signal. The first electronic device may be associated with a
first service. The method 1100 may include transnutting the audible signal, the inaudible
signal, or both, to a second electronic device. The second electronic device may be associated
with a second service. The method 1106 may nchude receiving 1120 a first message. The first
message may include a first mput. The first input may be associated with the content
wdentifier. The method 1100 may include receiving a second message. The second message
may include a second input. The second mput may be associated with the content identifier.
The method 1100 may include determining 1130 whether the first input matches the second
mput. The method 1100 may include transmitting 1140 the first message on a condition that
the first mput and the second input are determined to match. The method 1100 may inclade
transmitting the second message on a condition that the first input and the second mput are
determined to match. If the mput of the first message is deternmined not to match the input of
the second message, the method 1100 may include transnutting 1130 a next audible signal
and inaudible signal.

[6139] Although features and cloments are described above n particular combinations,
one of ordinary skill in the art will appreciate that each feature or clement may be used alone
or in combination with any of the other featurcs and elements. In addition, the embodiments
described herein may be implemented in a computer program, software, or firmware
mcorporated in a compuier-readable medium for execution by a computer or processor.
Examples of computer-readable media mclude clectronic signals, (transmiited over wired or
wirgless connections), and computer-readable storage media. Examples of computer-readable
storage media mclade, but are not imited to, a read ounly memory {ROM), a random access
memory (RAM), a register, a cache memory, a semiconductor memory device, a magnetic
media, {e.g., an intemal hard disc or a removable disc), a magneto-optical media, and an
optical media such as a compact dise (CD) or a digital versatile disc (DVD). While the
disclosure has been described in connection with certain embodiments, it is to be understood
that the disclosure is not to be limited to the disclosed embodiments but, on the contrary, s
mtended to cover vartous modifications and equivalent arrangements included within the
scope of the appended claims, which scope is to be accorded the broadest interpretation so as

to encompass all such modifications and equivalent structures as is permitted under the law.
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What is claimed 1s:

1. A device comprising:

a transmitier configured to transmit an audible signal and an mnaudible signal to a first
clectronic device associated with a first service and a second electronic device associated
with a second service, wherein the mandible signal 1s associated with a content identifier of
the audibie signal;

areceiver configured to receive a first message that includes a first input associated
with the content identifier and a sccond message that includes a second input associated with
the content identifier; and

a processor configured to determine whether the first input matches the second mput;

the transmitter further configured to transmit the first message to the first service and
the sccond service on a condition that the first mput and the second input are determuned to
match.

2. The device of claim 1, wherein the receiver is configured to receive the first input or
the second input as a voice input.
3. The device of claim 1 or 2, wherein the receiver is configured to receive the first input

o1 the second input as a gesture input.

4, The device of any one of claims 1 to 3, wherem the first input and the second input
are associated with a first user identifier, the processor further configured to determine

whether the first input matches the sccond input based on the first user identificr.

5. The device of any one of claims 1 to 3, wherein the first input is associated with a first
user identifier and the second input is assooiated with a second user identifier, the processor
further configured to detcrmine whether the second user identifier is associated with an

authorized user.
6. The device of claim 5, wherein the transmutter is further configured to transnt the

second message based on a determination that the second user identifier is associated with an

authorized user.
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7. The device of any one of claims 1 1o 6, wherein the first message further inclades a

first electronic device wdentifier and the second message further includes a second electronic
device identifier, the processor further configured to determine whether the first clectronic
device identifier matches the second electromic device dentificr on a condition that the first

mput matches the second mput.

] The device of claim 7, wherein the first clectronic device identificr is a device name, a
device serial number, an internet protocol (IP) address, a geolocation, or a user account

identifier.

9. ¢ device of ¢laim 7 or &, wherein the second electronic device 1dentafier 1s a device
name, a device serial mimber, an internet protocol (IP) address, a geclocation, or a user

account identifier.

10, A device comprising:

areceiver configured to recetve an audible signal and an inaudible signal, wherein the
maudible signal s associated with a content identificr of the audible signal;

the receiver configured to receive a fivst user mput associated with a first user
identifier and a second user input associated with a second user identifier;

a processor configured to determine whether the first user identifier and the second
user identifier are associated with an authorized account; and

a transnutier configured to transmit, on a condition that the first user identifier is
associated with the authorized account, a first message that includes the first user input

associated with the content identifier.

11 The device of claim 10, whergin the receiver is configured to receive the first user
mput or the second user input as a voice input,
12. The device of claim 10 or 11, wherein the receiver 1s configured to receive the first

user mput or the second aser mput as a gesture nput.
13, The device of any one of claims 10 to 12, wherein the first user identifier and the

second user identifier are associated with the authornized account, the transnutter further

configured to transmit a second message that includes the second user input associated with
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the content identifier.

14, The device of any one of claims 10 to 12, whercin the first user identifier 15 associated
with the authorized user account and the second user identifier i1s associated with an
unauthorized user account, the transmitter configured to transmit the first message that

mncludes the first user input associated with the content identifier,

15, The device of any one of claims 10 to 14, wherein the first message further includes a
first electronic device identificr, wherein the first electronic device identifier is a device
name, a device serial number, an intermet protocol (1P) address, a geolocation, or a user

account 1dentifier,

16. A method comprising:

transmitting an audiblc signal and an inaudible signal to a first electronic device
associated with a first service and a second electronic device associated with a second
service, wherein the inaudible signal is associated with a content identifier of the audible
signal;

receiving a first message that includes a first input associated with the content
wdentifier, and a second message that mcludes a second input associated with the content
wdentifier;

determining whether the first input matches the second mput; and

transmithing the first message to the tirst service and the second service on a condition

that the first input and the second input are determined to match.

17. The method of claim 16, wherein the first input or the second mput 1s a voice mput.
18 The method of claim 16 or 17, wherein the first input or the second input is 3 gesture
mput.

19, The method of any one of claims 16 to 18, wherein the first input and the second input

are associated with a first user identificr, the method farther comprising:
determining whether the first input matches the second mput based on the first user

wdentifier.
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20, The method of any one of claims 16 to 18, wherein the first input is associated with a
first user identifier and the second input is associated with a second user identifier, the

method further comprising:

determining whether the second user identitier 1s associated with an authorized user,
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AMENDED CLAIMS
received by the International Bureau on 27 OCT 2020 (27.10.2020)

What is claimed is:

1. A system comprising:

a content device configured to transmit an audible signal and an inaudible signal to a first
electronic device associated with a first service and a second electronic device associated with a
second service, wherein the inaudible signal is associated with a content identifier of the audible
signal;

an electronic device configured to:

receive a first message that includes a first input associated with the content
identifier and a second message that includes a second input associated with the content
identifier;

determine whether the first input matches the second input; and

transmit the first message to the first service and the second service via an
internet connection device on a condition that the first input and the second input are

determined to match.

2. The system of claim 1, wherein the electronic device is configured to receive the first

input or the second input as a voice input.

3. The system of claim 1, wherein the electronic device is configured to receive the first

input or the second input as a gesture input.

4. The system of any one of claims 1 to 3, wherein the first input and the second input are
associated with a first user identifier, the electronic device further configured to determine

whether the first input matches the second input based on the first user identifier.

5. The system of any one of claims 1 to 3, wherein the first input is associated with a first
user identifier and the second input is associated with a second user identifier, the electronic
device further configured to determine whether the second user identifier is associated with an

authorized user.

6. The system of claim 5, wherein the electronic device is further configured to transmit the
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second message based on a determination that the second user identifier is associated with an

authorized user.

7. The system of any one of claims 1 to 6, wherein the first message further includes a first
electronic device identifier and the second message further includes a second electronic device
identifier, the electronic device further configured to determine whether the first electronic
device identifier matches the second electronic device identifier on a condition that the first input

matches the second input.

8. The system of claim 7, wherein the first electronic device identifier is a device name, a
device serial number, an internet protocol (IP) address, a geolocation, or a user account

identifier.

9. The system of claim 7 or 8, wherein the second electronic device identifier is a device
name, a device serial number, an internet protocol (IP) address, a geolocation, or a user account

identifier.

10. A device comprising:

a receiver configured to receive an audible signal and an inaudible signal, wherein the
inaudible signal is associated with a content identifier of the audible signal;

the receiver configured to receive a first user input associated with a first user identifier
and a second user input associated with a second user identifier;

a processor configured to determine whether the first user identifier and the second user
identifier are associated with an authorized account; and

a transmitter configured to transmit, on a condition that the first user identifier is
associated with the authorized account, a first message that includes the first user input

associated with the content identifier.

11. The device of claim 10, wherein the receiver is configured to receive the first user input

or the second user input as a voice input.

12. The device of claim 10, wherein the receiver is configured to receive the first user input
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or the second user input as a gesture input.

13. The device of any one of claims 10 to 12, wherein the first user identifier and the second
user identifier are associated with the authorized account, the transmitter further configured to
transmit a second message that includes the second user input associated with the content

identifier.

14. The device of any one of claims 10 to 12, wherein the first user identifier is associated
with the authorized user account and the second user identifier is associated with an
unauthorized user account, the transmitter configured to transmit the first message that includes

the first user input associated with the content identifier.

15. The device of any one of claims 10 to 14, wherein the first message further includes a
first electronic device identifier, wherein the first electronic device identifier is a device name, a
device serial number, an internet protocol (IP) address, a geolocation, or a user account

identifier.

16. A method comprising:
transmitting an audible signal and an inaudible signal to a first electronic device
associated with a first service and a second electronic device associated with a second service,
wherein the inaudible signal is associated with a content identifier of the audible signal;
receiving a first message that includes a first input associated with the content identifier,
and a second message that includes a second input associated with the content identifier;
determining whether the first input matches the second input; and
transmitting the first message to the first service and the second service on a condition

that the first input and the second input are determined to match.

17. The method of claim 16, wherein the first input or the second input is a voice input.

18. The method of claim 16, wherein the first input or the second input is a gesture input.

19. The method of any one of claims 16 to 18, wherein the first input and the second input
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are associated with a first user identifier, the method further comprising:
determining whether the first input matches the second input based on the first user

identifier.

20. The method of any one of claims 16 to 18, wherein the first input is associated with a
first user identifier and the second input is associated with a second user identifier, the method
further comprising:

determining whether the second user identifier is associated with an authorized user.
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