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(57) ABSTRACT

Automated content switching rules may be generated and/or
utilized for automatically switching away from certain inter-
active content during presentation of that interactive content
when one or more switch conditions are met. In some
instances, automated content switching rules may define one
or more non-temporal switch conditions, e.g., based upon
reaching certain points or milestones in certain interactive
content, that may be used to initiate actions that switch away
from the interactive content. In addition, in some instances,
automated content switching rules may be used to not only
switch away from particular interactive content, but addi-
tionally switch to other interactive content, thereby enabling

Int. CL a user to effectively schedule a workflow across different
GOG6F 9/451 (2006.01) interactive content, applications and/or other computer-re-
GO6F 40/30 (2006.01) lated tasks.
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AUTOMATED CONTENT SWITCHING RULE
FOR CONTROLLING ACCESS TO
INTERACTIVE CONTENT ON A
COMPUTING DEVICE

BACKGROUND

[0001] Computing devices have become ubiquitous in
everyday life for various purposes, including business, edu-
cation, and entertainment. In addition, user interaction with
computing devices has increasingly relied on interactive
software applications referred to herein as “automated assis-
tants” (also referred to as “chatbots,” “interactive personal
assistants,” “intelligent personal assistants,” “personal voice
assistants,” “conversational agents,” etc.). For example,
humans (which when they interact with automated assistants
may be referred to as “users”) may provide commands
and/or requests to an automated assistant using spoken
natural language input (i.e., utterances), which may in some
cases be converted into text and then processed, and/or by
providing textual (e.g., typed) natural language input. An
automated assistant generally responds to a command or
request by providing responsive user interface output, which
may include audible and/or visual user interface output.

[0002] Automated assistants enable users to obtain infor-
mation, access services, and/or perform various tasks. For
example, users are able to execute searches, get directions,
and in some cases, interact with on-device applications and
third party computing services. Users may also be able to
perform a variety of actions, such as calling cars from
ride-sharing applications, ordering goods or services (e.g.,
pizza), controlling smart devices (e.g., light switches), mak-
ing reservations, and so forth.

[0003] Automated assistants may converse with users
using voice recognition and natural language processing,
with some also utilizing machine learning and other artificial
intelligence technologies, for instance, to predict user
intents. Automated assistants may be adept at holding con-
versations with users in natural, intuitive ways, in part
because they understand dialog context. To utilize dialog
context, an automated assistant may preserve recent inputs
from the user, questions that came from the user, and/or
responses/questions provided by the automated assistant.
Automated assistants may also be generally aware of the
state of a computing device when commands or requests are
made by users, such that the state may also be considered
when attempting to determine a user’s intent.

[0004] Considering the ubiquity of computing devices,
many users spend a considerable amount of time each day
interacting with their computing devices and consuming
various types of interactive content, including for example,
games, multimedia content, applications, etc. Because of
this, it may be desirable to limit the amount of time users
spend on certain content on their computing devices, par-
ticularly when that content comes at the expense of other
tasks that users should possibly be doing. Users, for
example, may use the same computing device, e.g., a mobile
phone, both for personal/entertainment and business-related
purposes, and too much time spent interacting with personal
interactive content, such as watching videos, browsing
social media, playing games, etc. may be detrimental to
completing other work-related tasks in a timely fashion.
Moreover, parents may be interested in limiting the amount
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of time that their children spend on certain types of content,
such as games or videos, particularly if they come at the
expense of schoolwork.

SUMMARY

[0005] Techniques are described herein for generating
and/or utilizing user-generated automated content switching
rules that, during presentation of interactive content pre-
sented on a user computing device, may be used to auto-
matically switch away from the interactive content when one
or more switch conditions are met. In some implementa-
tions, for example, automated content switching rules may
define one or more non-temporal switch conditions, e.g.,
based upon reaching certain points or milestones in certain
interactive content, that may be used to initiate actions that
switch away from the interactive content. In addition, in
some implementations, automated content switching rules
may be used to not only switch away from particular
interactive content, but additionally switch to other interac-
tive content, thereby enabling a user to effectively schedule
a workflow across different interactive content, applications
and/or other computer-related tasks.

[0006] Therefore, consistent with one aspect of the inven-
tion, a method may include, in response to user input,
generating an automated content switching rule for a user
computing device, the automated content switching rule
associated with interactive content presented on the user
computing device, and the automated content switching rule
including a switch condition defining a non-temporal trig-
gering event for the interactive content and a conditioned
action configured to initiate at least one operation on the user
computing device to discontinue user interaction with the
interactive content in response to the switch condition being
met. The method may further include, during presentation of
the interactive content on the user computing device, deter-
mining if the switch condition of the automated content
switching rule has been met, and in response to determining
that the switch condition of the automated content switching
rule has been met, executing the conditioned action to
initiate the at least one operation on the user computing
device to discontinue user interaction with the interactive
content.

[0007] In some implementations, the interactive content
includes an application, a video game, a video, a movie, a
song, an e-book, a web page, or social media content. Also,
in some implementations, the non-temporal triggering event
specifies completion of the interactive content. Further, in
some implementations, the non-temporal triggering event
specifies reaching a predetermined point or milestone in the
interactive content. In some implementations, the predeter-
mined point or milestone includes an end point, a level, a
predetermined event, a chapter, an episode, a game, or a
video. In addition, in some implementations, the non-tem-
poral triggering event specifies availability or reception of
separate interactive content. In some implementations, the
switch condition further defines a temporal triggering event,
the temporal triggering event specitying a duration or a time.
[0008] In addition, in some implementations, the at least
one operation for the conditioned action is configured to
restrict future user interaction with the interactive content,
and executing the conditioned action to initiate the at least
one operation on the user computing device includes block-
ing a subsequent user attempt to interact with the interactive
content. Moreover, in some implementations, the at least one
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operation for the conditioned action is configured to restrict
future user interaction with an application, a function of an
application, or a category or type of interactive content,
application or function. In some implementations, the at
least one operation for the conditioned action is configured
to restrict user access to the user computing device, and
executing the conditioned action to initiate the at least one
operation on the user computing device includes locking the
user computing device. Moreover, in some implementations,
the conditioned action is further configured to present sec-
ond interactive content to the user in response to the switch
condition being met, and executing the conditioned action
further includes initiating at least one operation on the user
computing device to present the second interactive content
to the user.

[0009] Insome implementations, the conditioned action is
further configured to initiate an operation to instruct an
application to control presentation of the second interactive
content. In addition, in some implementations, executing the
conditioned action further includes prompting a user to
select the second interactive content.

[0010] Insome implementations, determining if the switch
condition of the automated content switching rule has been
met includes receiving a state update from an application
presenting the interactive content on the user computing
device through an Application Programming Interface
(API). Moreover, in some implementations, determining if
the switch condition of the automated content switching rule
has been met includes performing image and/or view hier-
archy analysis of a user interface for an application present-
ing the interactive content on the user computing device.
Also, in some implementations, determining if the switch
condition of the automated content switching rule has been
met includes performing semantic analysis of an application
state for an application presenting the interactive content on
the user computing device.

[0011] In some implementations, the user input includes a
natural language input, and generating the automated con-
tent switching rule includes performing user intent classifi-
cation with an automated assistant to determine the switch
condition and conditioned action for the automated content
switching rule. In addition, in some implementations, the
switch condition is a first switch condition and the condi-
tioned action is a first conditioned action, the automated
content switching rule further includes a second switch
condition and a second conditioned action configured to
initiate at least one operation on the user computing device
in response to the second switch condition being met, and
the second switch condition is activated only after the first
switch condition is met and the first conditioned action is
executed.

[0012] Consistent with another aspect of the invention, a
method may include, in response to user input, generating an
automated content switching rule for a user computing
device, the automated content switching rule associated with
first interactive content presented on the user computing
device, and the automated content switching rule including
a switch condition defining a triggering event for the first
interactive content and a conditioned action configured to
initiate at least one operation on the user computing device
to discontinue user interaction with the first interactive
content and present second interactive content to the user in
response to the switch condition being met. The method may
also include, during presentation of the interactive content
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on the user computing device, determining if the switch
condition of the automated content switching rule has been
met, and in response to determining that the switch condition
of the automated content switching rule has been met,
executing the conditioned action to initiate the at least one
operation on the user computing device to discontinue user
interaction with the first interactive content and present the
second interactive content to the user.

[0013] In addition, some implementations may include a
system including one or more processors and memory
operably coupled with the one or more processors, where the
memory stores instructions that, in response to execution of
the instructions by one or more processors, cause the one or
more processors to perform any of the aforementioned
methods. Some implementations may also include at least
one non-transitory computer-readable medium including
instructions that, in response to execution of the instructions
by one or more processors, cause the one or more processors
to perform any of the aforementioned methods.

[0014] It should be appreciated that all combinations of
the foregoing concepts and additional concepts described in
greater detail herein are contemplated as being part of the
subject matter disclosed herein. For example, all combina-
tions of claimed subject matter appearing at the end of this
disclosure are contemplated as being part of the subject
matter disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1is a block diagram of an example computing
environment in which implementations disclosed herein
may be implemented.

[0016] FIG. 2 is a block diagram of another example
computing environment in which implementations disclosed
herein may be implemented.

[0017] FIG. 3 is a flowchart illustrating an example
sequence of operations for generating an automated content
switching rule, in accordance with various implementations.
[0018] FIG. 4 is a flowchart illustrating an example
sequence of operations for monitoring one or more auto-
mated content switching rules, in accordance with various
implementations.

[0019] FIG. 5A, FIG. 5B, AND FIG. 5C illustrate an
example graphical user interface for use in generating and
executing an automated content switching rule, in accor-
dance with various implementations.

[0020] FIG. 6A, FIG. 6B, AND FIG. 6C illustrate another
example graphical user interface for use in generating and
executing an automated content switching rule, in accor-
dance with various implementations.

[0021] FIG. 7 illustrates an example architecture of a
computing device.

DETAILED DESCRIPTION

[0022] Implementations consistent with the invention may
be used to generate and utilize user-generated automated
content switching rules that, during presentation of interac-
tive content presented on a user computing device, may be
used to automatically switch away from the interactive
content when one or more switch conditions are met. In
some implementations, for example, automated content
switching rules may be used in connection with screen time
management, e.g., to manage the amount of time a user is
permitted to interact with certain types of content. In other
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implementations, however, automated content switching
rules may be used to more generally control a user’s
workflow, e.g., to automate switching between different
interactive content when user-specified switch conditions
are met.

[0023] FIG. 1, for example, illustrates an example com-
puting environment or system 100 consistent with some
implementations of the invention, and suitable for generat-
ing and/or utilizing one or more automated content switch-
ing rules 102 for switching away from and/or to various
types of interactive content 104 consistent with some imple-
mentations of the invention.

[0024] In this regard, interactive content 104 may gener-
ally be considered to include various types of content that
may be presented to a user on a computing device, including
but not limited to, for example, executable programs such as
applications, apps, video games, etc.; multimedia content
such as videos, movies, songs, e-books, social media con-
tent, etc.; web pages and other browser-accessible content;
etc. It will be appreciated that while some content may be
inherently linear and presentable without substantial user
interaction (e.g., as in the case of movies, songs, emails,
e-books, etc.), such content may still be considered to be
interactive content in some implementations due to the fact
that a user is permitted via an interactive application to
control the presentation of such content. For a movie or
video, for example, a video application may provide user
controls to allow for pausing, restarting, rewinding, fast
forwarding, etc.

[0025] In turn, an automated content switching rule 102,
within the context of the disclosure, may be associated with
one or more items and/or types of interactive content 106, as
well as with one or more users and/or computing devices
108, and may be considered to incorporate one or more
switch conditions 110 and one or more conditioned actions
110 that are selectively performed in response to a switch
condition being met during presentation of the associated
interactive content. In some instances, the items and/or types
of interactive content with an automated switching rule may
also be considered to be switch conditions for an automated
content switching rule, such that the rule is effectively
activated when user interaction with the interactive content
for the rule is detected.

[0026] An automated switching rule 102, for example,
may be associated in some instances with a particular item
of interactive content, e.g., “game a,” “movie b,” or “web
site ¢.” In other instances, however, an automated switching
rule may be associated with a particular type of interactive
content, e.g., “all games,” “non-educational movies,”
“social media web sites,” etc.

[0027] In addition, an automated switching rule 102 may
be associated with one or more users and/or one or more
computing devices 108. Absent specification by a user, for
example, a rule 102 may be associated with the same user
that generated the rule, and the same computing device
through which the user generated the rule. In other instances,
however, the users and/or computing devices may be speci-
fied, e.g., “only allow educational content on my children’s
devices after this episode is over,” etc.

[0028] In addition, a switch condition 110 in some imple-
mentations may be associated with one or more triggering
events 114 associated with the associated interactive con-
tent. A triggering event 114, in some instances, may be
temporal in nature, e.g., “after 30 minutes of video play-
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back” or “after 1 hour of browsing social media.” In other
instances, a triggering event 114 may be non-temporal in
nature, and may be associated with reaching predetermined
points or milestones in the interactive content such as levels
of a game, or completion of an end point, predetermined
event, game, chapter, episode, video or other point of
demarcation of some interactive content, e.g., “after this
level is finished,” “once this episode finishes,” “once this
game is over,” “when I collect this item,” “when I finish this
chapter,” etc. A triggering event 114 may also be associated
with availability or reception of separate interactive content,
e.g., “until I receive an email from John Smith,” “until 5
minutes before my scheduled web conference,” etc. More-
over, multiple triggering events 114 may be used, and may
be combined using different logical constructions, e.g.,
“after 30 minutes or after I finish this level, whichever
comes first.”

[0029] A conditioned action 112 in some implementations
may be associated with one or more operations 116 per-
formed on a user computing device in response to a switch
condition 110 being met, and may generally be associated
with switching away from, or discontinuing user interaction
with, the interactive content being presented when the
switch condition is met. In some instances, a conditioned
action 112 may be associated solely with discontinuing user
interaction such as through disabling, blocking, locking or
otherwise restricting access to interactive content, an appli-
cation, a function of an application, a category or type of
interactive content, application or function, or an entire
computing device, e.g., “lock computing device,” “close the
app,” “block all non-educational content,” etc. In other
implementations, however, a conditioned action may addi-
tionally be associated with switching to other interactive
content, or to a specific activity or location in certain
interactive content, e.g., “view my work email inbox,”
“open my math textbook,” “open my web conferencing
software,” etc. In some instances, for example, the condi-
tioned action may be used to configure the computing device
to at least temporarily block subsequent attempts by a user
to interact with the interactive content, an application or
function of an application, or a category or type of interac-
tive content, application or function.

[0030] As noted above, an automated content switching
rule 102 consistent with the invention is user generated, and
may be generated, for example, in response to user interac-
tion with an automated assistant, or otherwise input through
a user interface of a computing device, e.g., using an
automated content switching rule generation engine 118,
which receives user input 120 from a user of a user com-
puting device. The user input 120 that generates an auto-
mated content switching rule may be spoken, entered using
natural language text, entered using a multimedia user
interface, or using some combination of different user input

types.

[0031] Automated content switching rule generation
engine 118 may additionally be responsive to interactive
content 104, e.g., the interactive content with which a user
is currently interacting, as well as other contextual informa-
tion useful for generating an automated content switching
rule. For example, automated content switching rule gen-
eration engine 118 may determine what interactive content
104 is currently being presented in order to determine with
which interactive content a new rule should be associated.
Thus, for example, if a user inputs “make sure I respond to
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all of my emails once I’'m done playing this game,” gen-
eration engine 118 may determine the specific game that the
user is currently playing and associate the rule with that
particular game.

[0032] Generated automated content switching rules 102
may be stored, for example, in a database or other data store
122, and once activated, accessed by an automated content
switching rule monitor engine 124 to determine whether,
based upon the current context of a user device, a particular
switch condition 110 has been met, and if so, which condi-
tioned action(s) 112 should be executed. Assessment of
switch conditions 110 may be based, for example, through
analysis of interactive content 104, e.g., to determine the
current state of the interactive content, through analysis of a
user interface on a device (e.g., using a user interface (UI)
monitor engine 126), receipt of state update from an appli-
cation (e.g., through an API) or in other manners that will be
appreciated by those of ordinary skill having the benefit of
the instant disclosure. Then, whenever a switch condition
110 has been found to have been met, one or more associated
conditioned actions 112 may be executed, e.g., through
control over interactive content 104, through interaction
with an application launcher 128 (e.g., to launch an appli-
cation and/or establish a rule that inhibits launch of an
application), through interaction with a device manager 130
(e.g., to lock a device, to shut down an application, etc.), or
in other manners that will be appreciated by those of
ordinary skill having the benefit of the instant disclosure.

[0033] It will be appreciated that the user and/or comput-
ing device to which an automated content switching rule is
applied may or may not be different from the user and/or
computing device upon which automated content switching
rule is generated, i.e., each of automated content switching
rule generation engine 118, database 122 and automated
content switching rule monitor engine 124 may be disposed
on the same computing device or on a different computing
device, including in a remote or cloud-based computing
device, and in some instances, portions of one or more of
such components may be distributed among multiple com-
puting devices. In the case of screen time management, for
example, a parent may generate an automated switching rule
on his or her computing device, or on a household automated
assistant computing device, that applies to computing device
(s) of his or her child or children.

[0034] It will also be appreciated that automated content
switching rules, and generation and execution thereof in the
various manners described herein, may provide a number of
technical advantages. In some implementations, for
example, the determinations of when switch conditions are
met and/or the execution of conditioned actions may be
implemented in some implementations through inter-appli-
cation controls, e.g., whereby an application such as assis-
tant application and/or an operating system may be able to
analyze the current state of other applications and/or control
other applications, in some instances using heuristic and/or
semantic-based approaches. In some instances, for example,
APIs may be provided to facilitate state detection and/or
control over applications, and in some instances, image
analysis of application interfaces may be used in connection
with the analysis of switch conditions. Deriving the state of
an application in such a manner may in particular provide a
substantial benefit in terms of avoiding the need for indi-
vidual applications to be specifically coded to report their
various states or otherwise be controllable by automated
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content switching rules, thereby potentially reducing the size
and/or resource requirements of individual applications.
Further, in implementations in which an automated assistant
is used to generate and/or monitor automated content
switching rules, rules may be established in a computation-
ally efficient manner, as in many cases a single spoken
utterance of user to an automated assistant may be used to
achieve monitoring and control over various applications on
a computing device without the need for a user to navigate
through separate steps and/or separate application-specific
interfaces, thereby substantially reducing the utilization of
computing device resources associated with generating and/
or monitoring automated content switching rules, and
enabling in some instances switch conditions and/or condi-
tioned actions that are not necessarily explicitly predefined.

[0035] While the invention is not so limited, in some
implementations at least a portion of the functionality asso-
ciated with generation and/or utilization of automated con-
tent switching rules may be implemented within an auto-
mated assistant. FIG. 2, for example, illustrates a system 200
including a computing device 202 incorporating an auto-
mated assistant 204 that may be used to generate and utilize
automated content switching rules, e.g., stored in a data store
206.

[0036] Automated assistant 204 may operate as part of an
assistant application that is provided at one or more com-
puting devices, such as computing device 202 and/or one or
more server devices, e.g., as represented by remote auto-
mated assistant components 208 that are accessible over a
network 210. A user may interact with automated assistant
204 via assistant interface(s) 212, which may be a micro-
phone, a camera, a touch screen display, a user interface,
and/or any other apparatus capable of providing an interface
between a user and an application. For instance, a user may
initialize automated assistant 204 by providing a verbal,
textual, and/or a graphical input to an assistant interface 212
to cause automated assistant 204 to perform a function (e.g.,
provide data, control a peripheral device, access an agent,
generate an input and/or an output, etc.). Computing device
202 may include a display device, which may be a display
panel that includes a touch interface for receiving touch
inputs and/or gestures for allowing a user to control appli-
cations 214 of computing device 202 via the touch interface.
In some implementations, computing device 202 may lack a
display device, thereby providing an audible user interface
output, without providing a graphical user interface output.
Furthermore, computing device 202 may provide a user
interface, such as a microphone, for receiving spoken natural
language inputs from a user. In some implementations,
computing device 202 may include a touch interface and
may be void of a camera and/or a microphone, but may
optionally include one or more other sensors.

[0037] Computing device 202 and/or other computing
devices, e.g., other computing devices 216 used by the same
user as computing device 202 and computing devices 218 of
other users, may be in communication with a server device
(e.g., hosting one or more remote automated assistant com-
ponents 208) over a network, such as the internet. Addition-
ally, computing device 202 and any other computing devices
216, 218 may be in communication with each other over a
local area network (LAN), such as a Wi-Fi network. Com-
puting device 202 may offload computational tasks to the
server device in order to conserve computational resources
at computing device 202. For instance, the server device
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may host automated assistant 204, and/or computing device
202 may transmit inputs received at one or more assistant
interfaces 212 to the server device. However, in some
implementations, automated assistant 204 may be hosted at
computing device 202, and various processes that may be
associated with automated assistant operations may be per-
formed at computing device 202.

[0038] In various implementations, all or less than all
aspects of automated assistant 204 may be implemented on
computing device 202. In some of those implementations,
aspects of automated assistant 204 are implemented via
computing device 202 and may interface with a server
device, which may implement other aspects of automated
assistant 204. The server device may optionally serve a
plurality of users and their associated assistant applications
via multiple threads. In implementations where all or less
than all aspects of automated assistant 204 are implemented
via computing device 202, automated assistant 204 may be
an application that is separate from an operating system of
computing device 202 (e.g., installed “on top” of the oper-
ating system)—or may alternatively be implemented
directly by the operating system of computing device 202
(e.g., considered an application of, but integral with, the
operating system).

[0039] In some implementations, automated assistant 204
may include an input processing engine 220, which may
employ multiple different modules for processing inputs
and/or outputs for computing device 202 and/or a server
device. For instance, input processing engine 220 may
include a speech processing engine 222, which may process
audio data received at an assistant interface 212 to identify
the text embodied in the audio data. The audio data may be
transmitted from, for example, computing device 202 to the
server device in order to preserve computational resources at
computing device 202. Additionally, or alternatively, the
audio data may be exclusively processed at computing
device 202.

[0040] The process for converting the audio data to text
may include a speech recognition algorithm, which may
employ neural networks, and/or statistical models for iden-
tifying groups of audio data corresponding to words or
phrases. The text converted from the audio data may be
parsed by a data parsing engine 224 and made available to
automated assistant 204 as textual data that may be used to
generate and/or identify command phrase(s), intent(s),
action(s), slot value(s), and/or any other content specified by
the user. In some implementations, output data provided by
data parsing engine 224 may be provided to a parameter
engine 226 to determine whether the user provided an input
that corresponds to a particular intent, action, and/or routine
capable of being performed by automated assistant 204
and/or an application or agent that is capable of being
accessed via automated assistant 204. For example, assistant
data 228 may be stored at the server device and/or comput-
ing device 202, and may include data that defines one or
more actions capable of being performed by automated
assistant 204, as well as parameters necessary to perform the
actions. The parameter engine 212 may generate one or
more parameters for an intent, action, and/or slot value, and
provide the one or more parameters to an output generating
engine 230. Output generating engine 230 may use the one
or more parameters to communicate with an assistant inter-
face 212 for providing an output to a user, and/or commu-
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nicate with one or more applications 214 for providing an
output to one or more applications 214.

[0041] In some implementations, automated assistant 204
may be an application that may be installed “on-top of” an
operating system of computing device 202 and/or may itself
form part of (or the entirety of) the operating system of
computing device 202. The automated assistant application
may include, and/or have access to, on-device speech rec-
ognition, on-device natural language understanding, and
on-device fulfillment. For example, on-device speech rec-
ognition may be performed using an on-device speech
recognition module that processes audio data (detected by
the microphone(s)) using an end-to-end speech recognition
machine learning model stored locally at computing device
202. The on-device speech recognition may generate rec-
ognized text for a spoken utterance (if any) present in the
audio data. Also, for example, on-device natural language
understanding (NLU) may be performed using an on-device
NLU module that processes recognized text, generated using
the on-device speech recognition, and optionally contextual
data, to generate NLU data. NLU data may include intent(s)
that correspond to the spoken utterance and optionally
parameter(s) (e.g., slot values) for the intent(s).

[0042] On-device fulfillment may be performed using an
on-device fulfillment engine 232 that utilizes the NLU data
(from the on-device NLU), and optionally other local data,
to determine action(s) to take to resolve the intent(s) of the
spoken utterance (and optionally the parameter(s) for the
intent). This may include determining local and/or remote
responses (e.g., answers) to the spoken utterance, interaction
(s) with locally installed application(s) to perform based on
the spoken utterance, command(s) to transmit to internet-
of-things (loT) device(s) (directly or via corresponding
remote system(s)) based on the spoken utterance, and/or
other resolution action(s) to perform based on the spoken
utterance. The on-device fulfillment may then initiate local
and/or remote performance/execution of the determined
action(s) to resolve the spoken utterance.

[0043] In various implementations, remote speech pro-
cessing, remote NLU, and/or remote fulfillment may at least
selectively be utilized. For example, recognized text may at
least selectively be transmitted to remote automated assis-
tant component(s) 208 for remote NLU and/or remote
fulfillment. For instance, the recognized text may optionally
be transmitted for remote performance in parallel with
on-device performance, or responsive to failure of on-device
NLU and/or on-device fulfillment. However, on-device
speech processing, on-device NLU, on-device fulfillment,
and/or on-device execution may be prioritized at least due to
the latency reductions they provide when resolving a spoken
utterance (due to no client-server roundtrip(s) being needed
to resolve the spoken utterance). Further, on-device func-
tionality may be the only functionality that is available in
situations with no or limited network connectivity.

[0044] In some implementations, computing device 202
may include one or more applications 214 which may be
provided by a third-party entity that is different from an
entity that provided computing device 202 and/or automated
assistant 204. Automated assistant 204 and/or computing
device 202 may access application data 234 to determine
one or more actions capable of being performed by one or
more applications 214, as well as a state of each application
of the one or more applications 214. Furthermore, the
application data 234 and/or any other data (e.g., device data
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236) may be accessed by automated assistant 204 to gener-
ate contextual data, which may characterize a context in
which a particular application 214 is executing at computing
device 202 and/or a particular user is accessing computing
device 202.

[0045] While one or more applications 214 are executing
at computing device 202, device data 236 may characterize
a current operating status of each application 214 executing
at computing device 202. Furthermore, the application data
234 may characterize one or more features of an executing
application 214, such as content of one or more user
interfaces being rendered at the direction of one or more
applications 214. Alternatively, or additionally, an applica-
tion may output information about its current state through
an application programming interface (API) 238 (e.g., sup-
ported by an operating system or automated assistant 204),
thereby enabling automated assistant 204 to track the status
of the application. API 238 may also, in some instances,
provide a pathway for automated assistant 204 or an oper-
ating system to control each application 214.

[0046] In some implementations, computing device 202
may store content description data 240, which may charac-
terize various interactive content presented on computing
device 202, e.g., by one or more applications 214. In some
instances, the content description data may describe various
GUI elements corresponding to one or more different appli-
cations 214, or alternatively, various characteristics of the
content itself, and through which an automated assistant
may be capable of analyzing the current state of the appli-
cation for the purposes of assessing switch conditions. For
example, when a particular application 214 is installed at
computing device 202 and/or otherwise accessed by com-
puting device 202, computing device 202 may download
content description data 240 for the particular application
214. The content description data 240 may be accessed by
automated assistant 204 in order to identify one or more GUI
elements that represent a state of the application, and that
may be updated as a user interacts with the application.
[0047] Computing device 202 and/or automated assistant
204 may further include an application state engine 242 that
monitors the states of one or more applications, e.g., using
application data 234, device data 236 and/or content descrip-
tion data 240, or via direct querying of applications through
API 238, and thereby enable a determination of whether the
switch condition of any automated content switching rule
has been met.

[0048] Automated content switching rule (ACSR) genera-
tion and monitoring are performed by associated engines
244, 246, and in some instances, heuristic-based analysis
248 and/or semantic analysis 250 may be utilized by engines
244, 246 in generating and/or utilizing automated content
switching rules, as will be discussed in greater detail below.
[0049] Now turning to FIG. 3, an example sequence of
operations 300 for generating an automated content switch-
ing rule is illustrated in greater detail. Sequence 300 may be
implemented, for example, by a computing device such as
computing device 202 of FIG. 2, and utilizing an automated
assistant such as automated assistant 204 (e.g., using ACSR
generation engine 244), although in other implementations
the generation of rules may be handled separately from any
automated assistant and/or remotely, e.g., entirely or par-
tially within a cloud-based service.

[0050] In block 302, user input is received from a user,
e.g., via a spoken input, a text input, etc. Next, the user input
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is parsed (block 304) and optionally annotated with contex-
tual annotations (e.g. app annotations) (block 306), e.g.,
using input processing engine 220. The annotations may
include, for example, device data associated with the state of
the computing device (e.g., what application is currently
active), application data (e.g., the state of the active appli-
cation) and/or content description data (e.g., the state of a
video currently being played and/or user elements currently
viewable on a display), or other contextual data that may be
useful for deriving the intent of the user input.

[0051] Next, a determination is made that the user input is
directed towards generating an automated content switching
rule (block 308), as otherwise the user input may be handled
in a conventional manner. In addition, in some implemen-
tations it may be desirable to perform voice verification (for
spoken inputs) in block 308 to authorize creation of an
automated content switching rule, which may be particularly
beneficial, for example, for screen time management, so that
only a parent is allowed to create, modify or delete auto-
mated content switching rules for their children. Then, user
intent classification is performed (block 310) to determine
(1) the interactive content and/or content type to which the
user input is directed, (2) the applicable users and/or com-
puting devices to which the user input is directed, (3) one or
more switch conditions for the rule and (4) one or more
conditioned actions for the rule.

[0052] The determined information may then be used to
generate, store and enqueue a new automated content
switching rule (block 312), thereby activating the rule for
monitoring, e.g., by ACSR monitor engine 246.

[0053] User intent classification in block 310 may be
performed in a number of different manners in different
implementations. For example, user intent classification
may be based upon heuristic matching of various expres-
sions, or by using a machine learning model such as a neural
network. Interpretation of the applicable content may
include, for example, analysis of the active application on
the computing device when the user input is received, or
through analysis of the user input itself (e.g., “this game,”
“game A,” “video B,” “social media,” “videos,” “non-
educational content,” etc. Interpretation of the applicable
users and/or computing devices may include, for example,
analysis of the computing device that received the user input
and/or the user of that computing device, or through analysis
of the user input itself (e.g., “my children,” “all of my
devices,” “my tablet,” etc.).

[0054] Interpretation of the switch condition may be
handled in a number of manners, e.g., by generating a
matching score between the current displayed screen state
and the user-provided condition description. The interpre-
tation may further determine the manner in which the switch
condition will be analyzed or tested during monitoring of the
automated content switching rule.

[0055] Insome implementations, for example, the analysis
of a switch condition may be at least in part API-based, e.g.,
based upon signals provided by applications through an API.
For example, applications may provide signals such as
“video finished,” “episode finished,” “level finished,” etc., to
an automated or assistant or to the operating system through
an API established for use by such applications. Alterna-
tively, applications may make other API calls that are
similarly indicative of relevant behaviors. Such calls may
then be resolved against condition(s) that a user has speci-
fied.
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[0056] In some implementations, the analysis of a switch
condition may be at least in part heuristic-based, e.g., based
upon application state determined via the state of the appli-
cation as determined through analysis of the presentation of
particular interactive content, using, for example, using
heuristic analysis 248 and application state engine 242. As
an example, “after video playback finishes” may generally
imply 1) non-changing screen content and 2) the presence of
a “play next” button or a large “replay button” or some other
typical user interface elements in the active application. In
some instances, for example, the exact user-provided text
might appear on the screen, such as “after a confirmation is
shown” may be easily triggered if the “confirmation” is
detected on the screen. As such, heuristic analysis of a
device display may be used in some instances (e.g., using
heuristic analysis 248 of FIG. 2).

[0057] In some implementations, the analysis of a switch
condition may be at least in part semantic-based, e.g., using
semantic analysis 250. For example, the input “once I
receive apartment details” may trigger execution of a neural
network (e.g., implemented within semantic analysis 250 of
FIG. 2) that gets as input both screen state (image, view
hierarchy or both) as well as condition description, and
outputs a similarity or relatedness score, and such analysis
may be performed in some instances based on embeddings
of both the screen (image) and the text. Such a neural
network may be trained, for example, on labeled data of user
descriptions of each screen content example.

[0058] Interpretation of a conditioned action may be rela-
tively straightforward in the case of direct commands such
as “open app” or “lock device.” For less direct commands,
more complex interpretation may be used, e.g., “only allow
educational content,” “make sure I go through all my
emails,” etc. Such indirect commands may, in some imple-
mentations, be handled using semantic analysis (e.g., imple-
mented within semantic analysis 250 of FIG. 2). As an
example, a user’s request may also imply a category of
application or other content, and it may further confine the
user to specific parts of that content, e.g., certain functions
or capabilities. In some instances, for example, operating
system-level functionality may be supported to lock, block,
disable or otherwise restrict user access to certain applica-
tions or interactive content or functions thereof. In some
instances, an APl may be provided, although other tech-
niques, e.g., using screen analysis as described above, may
be used to monitor what applications, content and/or func-
tions a user may be attempting to access, so as to ensure that
the user is not violating any established restrictions.

[0059] Once all details from the user’s request are
extracted, generation of the rule may occur, e.g., to create
and enqueue an automated content switching rule in data
store 206, and in some instances, an audio and/or visual
confirmation to the user may be generated by output gen-
erating engine 230. In some instances, for example, an
automated content switching rule may be implemented as a
custom intent defining sequential triggering of other intents,
e.g. “Multilntent(Intentl=( . . . ), Intent2=( . . . ), Trigger-
Condition=( . . . ),).” During monitoring, such an intent may
be split and fulfilled in an automated assistant stack as
multiple steps, e.g., Intent] is first handled and the trigger
condition might never be fulfilled, in which case Intent2
never gets to be fulfilled either. Put another way, Intent2 may
be activated only after the switch condition of Intent1 is met
and the conditioned action of Intentl is executed. A stack
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may support an orchestration to ensure that Intent2 is
asynchronously held off in a ready-to-execute state—poten-
tially with caching involved such that it executes quickly
once the trigger condition is met.

[0060] Now turning to FIG. 4, an example sequence of
operations 400 for monitoring one or more automated con-
tent switching rules is illustrated in greater detail. Sequence
400 may be implemented, for example, by a computing
device such as computing device 202 of FIG. 2, and utilizing
an automated assistant such as automated assistant 204 (e.g.,
using ACSR monitor engine 246), although in other imple-
mentations the generation of rules may be handled sepa-
rately from any automated assistant and/or remotely, e.g.,
entirely or partially within a cloud-based service.

[0061] Sequence 400 may be called, for example, on a
periodic basis, and may loop through each enqueued or
active automated content switching rules (block 402). For
each rule, each switch condition thereof, and each trigger
event of each switch condition, may be processed in iterative
loops (represented by blocks 404 and 406). For each trigger
event, for example, a determination may be made (block
408) as to whether the trigger event is temporal in nature. As
noted above, a temporal trigger event may be based at least
in part on time, e.g., a total duration (e.g., 30 minutes), a
relative duration (e.g., S minutes after some event), a time of
day (e.g., 5:00 pm), and may be tested in block 410. A
non-temporal trigger event may be based on some condition
that is not temporal in nature, e.g., reaching certain points or
milestones in interactive content, the availability or recep-
tion of some other interactive content, etc., and may be
tested in block 412. If the trigger condition is not met,
control returns to block 406 to process additional trigger
events for the same or other rules; however, if the trigger
condition is met, the rule has been triggered, and control
passes to block 414 to execute one or more operations
associated with a conditioned action for the rule, as well as
update the rule to indicate that the action has been per-
formed.

[0062] The operation(s) performed in block 414 may
include various operations that may generally be associated
with switching away from, or discontinuing user interaction
with, the interactive content being presented when the
switch condition is met, and may additionally include
switching to other interactive content, or to a specific
activity or location in certain interactive content, as dis-
cussed in greater detail above. In addition, in some
instances, operations may also be performed to present
information, receive input and/or interact with a user in
connection with restricting user interaction with interactive
and/or switching to other interactive content. For example,
in some implementations, it may be desirable to prompt a
user with multiple options for selecting or switching to
different interactive content that is enabled based upon any
restrictions put in place as a result of the conditioned action
being executed, e.g., if access is limited to educational
content, a user may be prompted with one or more educa-
tional applications or interactive content that they may
switch to.

[0063] Next, a determination is made as to whether the
rule is complete (block 416), i.e., whether any additional
trigger events and/or switch conditions remain to be trig-
gered prior to completion of the rule. It will be appreciated,
for example, that in some instances it may be desirable to
create a rule having multiple switch conditions/conditioned
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actions that control a workflow through multiple steps. For
example, for screen time management, it may be desirable to
reenable a screen time restricted activity after some mile-
stone or duration is reached. Thus, for example, a request
such as “only allow educational content for the next hour
after this level is finished” may be implemented as a rule
having a first switch condition of reaching the end of the
level for the current game being played and a first condi-
tioned action of prohibiting non-educational content, and a
second switch condition of a 60 minute duration and a
second conditioned action of re-enabling non-educational
content. Similarly, a request such as “make sure I respond to
all of my emails once I’'m done playing this game, and then
return me to the game” may be implemented as a rule having
a first switch condition of reaching the end of the current
game being played and a first conditioned action of switch-
ing to an email app, and a second switch condition of all
flagged emails being marked as complete and a second
conditioned action of switching back to the game.

[0064] Thus, returning to block 416, if the rule is not
complete, control returns to block 406 to process additional
trigger events for the same or other rules. If, however, the
rule is complete, control passes to block 418, where the rule
is dequeued from the stack and thus deactivated. Control
then returns to block 406 to process additional trigger events
for the same or other rules. Once all rules have been
processed, sequence 400 is complete.

[0065] FIGS. 5A-5C illustrate an example user interaction
with an automated assistant in connection with generating
and executing an automated content switching rule consis-
tent with some implementations. FIG. 5A, for example,
illustrates an example display 500 for a computing device,
and where a user is currently playing a game represented at
502. As illustrated at 504, a user may issue a request to the
assistant via the spoken language input “assistant, only
allow educational content after 20 minutes of game time.”
As a result of this input, the assistant may generate and
enqueue an automated content switching rule having a
switch condition of “20 minutes of game time” (i.e., includ-
ing a temporal trigger event) and a conditioned action of
“disable non-educational content,” and in some instances,
may generate a responsive output such as illustrated at 506
(“Rule has been set, you have 19:59 of game time left”). At
this point, the generated rule may be enqueued and moni-
tored. Then, once the switch condition has been met (i.e.,
after 20 minutes of game time), the conditioned action
(disable non-educational content) may be executed, and in
this instance the user may be presented, e.g., as illustrated by
dialog box 508 of FIG. 5B, with several operations for
complying with the switch condition that has been met. User
controls 510, 512, and 514, for example, illustrate several
options that may be selected in some implementations,
including opening an encyclopedia app (user control 510),
opening a textbook (user control 512) or simply exiting the
game (user control 514). Moreover, as illustrated in FIG. 5C,
if the user attempts to access non-educational content (e.g.,
a video application or website 516), the user may be
restricted from accessing the application or website, and
may be prompted as such, as illustrated at 518.

[0066] FIGS. 6A-6C illustrate another example user inter-
action with an automated assistant in connection with gen-
erating and executing an automated content switching rule
consistent with some implementations. FIG. 6A, for
example, illustrates an example display 600 for a computing
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device, and where a user is currently watching a video in a
video application or website represented at 602. As illus-
trated at 604, a user may issue a request to the assistant via
the spoken language input “assistant, make sure I respond to
all emails once this episode is over.” As a result of this input,
the assistant may generate and enqueue an automated con-
tent switching rule having a switch condition of “episode
complete” (i.e., including a non-temporal trigger event) and
a conditioned action of “switch to email application,” and in
some instances, may generate a responsive output such as
illustrated at 606 (“Rule has been set, I will switch to email
when episode is complete”). At this point, the generated rule
may be enqueued and monitored.

[0067] Detection of the non-temporal trigger event for the
switch condition (i.e., the episode being complete) may be
performed in different manners in different implementations,
e.g., as represented in FIG. 6B. For example, in some
instances, an application state such as “episode complete”
may be communicated by the application 602 through an
API to notify the assistant of the change in state of the
application. Alternatively, various screen elements may be
analyzed to identify an episode completion. For example,
image analysis of the video stream may be performed in
some implementations, e.g., to identify end credits 608.
Alternately, image and/or view hierarchy analysis of the user
interface of application 602 may be performed, e.g., to
identify a “play next episode” control 610 overlaid on the
video stream, or another indicator of the end of episode
being reached, such as a “replay” control 612 that replaces
a play/pause control.

[0068] Then, once the switch condition has been deter-
mined to have been met (i.e., at the end of the episode), the
conditioned action (switch to email) may be executed, e.g.,
as represented by the switch to email application 614 in FIG.
6C.

[0069] It will be appreciated that an innumerable number
of different types of automated content switching rules may
be generated in other implementations, so the invention is
not limited to the specific examples set forth herein.
[0070] FIG. 7 is a block diagram of an example computing
device 700 suitable for implementing all or a part of the
functionality described herein. Computing device 700 typi-
cally includes at least one processor 702 that communicates
with a number of peripheral devices via bus subsystem 704.
These peripheral devices may include a storage subsystem
706, including, for example, a memory subsystem 708 and
a file storage subsystem 710, user interface input devices
712, user interface output devices 714, and a network
interface subsystem 716. The input and output devices allow
user interaction with computing device 700. Network inter-
face subsystem 716 provides an interface to outside net-
works and is coupled to corresponding interface devices in
other computing devices.

[0071] User interface input devices 712 may include a
keyboard, pointing devices such as a mouse, trackball,
touchpad, or graphics tablet, a scanner, a touchscreen incor-
porated into the display, audio input devices such as voice
recognition systems, microphones, and/or other types of
input devices. In general, use of the term “input device” is
intended to include all possible types of devices and ways to
input information into computing device 700 or onto a
communication network.

[0072] User interface output devices 714 may include a
display subsystem, a printer, a fax machine, or non-visual
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displays such as audio output devices. The display subsys-
tem may include a cathode ray tube (CRT), a flat-panel
device such as a liquid crystal display (LCD), a projection
device, or some other mechanism for creating a visible
image. The display subsystem may also provide non-visual
display such as via audio output devices. In general, use of
the term “output device” is intended to include all possible
types of devices and ways to output information from
computing device 700 to the user or to another machine or
computing device.

[0073] Storage subsystem 706 stores programming and
data constructs that provide the functionality of some or all
of the modules described herein. For example, the storage
subsystem 706 may include the logic to perform selected
aspects of the various sequences illustrated in FIGS. 3-4.
[0074] These software modules are generally executed by
processor 702 alone or in combination with other proces-
sors. Memory 708 used in the storage subsystem 706 can
include a number of memories including a main random
access memory (RAM) 718 for storage of instructions and
data during program execution and a read only memory
(ROM) 720 in which fixed instructions are stored. A file
storage subsystem 710 can provide persistent storage for
program and data files, and may include a hard disk drive,
a floppy disk drive along with associated removable media,
a CD-ROM drive, an optical drive, or removable media
cartridges. The modules implementing the functionality of
certain implementations may be stored by file storage sub-
system 710 in the storage subsystem 706, or in other
machines accessible by the processor(s) 702.

[0075] Bus subsystem 704 provides a mechanism for
enabling the various components and subsystems of com-
puting device 700 to communicate with each other as
intended. Although bus subsystem 704 is shown schemati-
cally as a single bus, alternative implementations of the bus
subsystem may use multiple busses.

[0076] Computing device 700 can be of varying types
including a mobile device, a smartphone, a tablet, a laptop
computer, a desktop computer, a wearable computer, a
programmable electronic device, a set top box, a dedicated
assistant device, a workstation, a server, a computing cluster,
a blade server, a server farm, or any other data processing
system or computing device. Due to the ever-changing
nature of computers and networks, the description of com-
puting device 700 depicted in FIG. 7 is intended only as a
specific example for purposes of illustrating some imple-
mentations. Many other configurations of computing device
700 are possible having more or fewer components than
computing device 700 depicted in FIG. 7.

[0077] In situations in which the systems described herein
collect personal information about users, or may make use
of personal information, the users may be provided with an
opportunity to control whether programs or features collect
user information (e.g., information about a user’s social
network, social actions or activities, profession, a user’s
preferences, or a user’s current geographic location), or to
control whether and/or how to receive content from the
content server that may be more relevant to the user. Also,
certain data may be treated in one or more ways before it is
stored or used, so that personal identifiable information is
removed. For example, a user’s identity may be treated so
that no personal identifiable information can be determined
for the user, or a user’s geographic location may be gener-
alized where geographic location information is obtained
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(such as to a city, ZIP code, or state level), so that a particular
geographic location of a user cannot be determined. Thus,
the user may have control over how information is collected
about the user and/or used.

[0078] While several implementations have been
described and illustrated herein, a variety of other means
and/or structures for performing the function and/or obtain-
ing the results and/or one or more of the advantages
described herein may be utilized, and each of such variations
and/or modifications is deemed to be within the scope of the
implementations described herein. More generally, all
parameters, dimensions, materials, and configurations
described herein are meant to be exemplary and that the
actual parameters, dimensions, materials, and/or configura-
tions will depend upon the specific application or applica-
tions for which the teachings is/are used. Those skilled in the
art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific
implementations described herein. It is, therefore, to be
understood that the foregoing implementations are presented
by way of example only and that, within the scope of the
appended claims and equivalents thereto, implementations
may be practiced otherwise than as specifically described
and claimed. Implementations of the present disclosure are
directed to each individual feature, system, article, material,
kit, and/or method described herein. In addition, any com-
bination of two or more such features, systems, articles,
materials, kits, and/or methods, if such features, systems,
articles, materials, kits, and/or methods are not mutually
inconsistent, is included within the scope of the present
disclosure.

What is claimed is:

1. A method, comprising:

in response to user input, generating an automated content

switching rule for a user computing device, the auto-

mated content switching rule associated with interac-

tive content presented on the user computing device,

and the automated content switching rule including:

a switch condition defining a non-temporal triggering
event for the interactive content; and

a conditioned action configured to initiate at least one
operation on the user computing device to discon-
tinue user interaction with the interactive content in
response to the switch condition being met; and

during presentation of the interactive content on the
user computing device:

receiving a state update from an application presenting
the interactive content on the user computing device
through an Application Programming Interface
(API);

using the state update received from the application,
determining if the switch condition of the automated
content switching rule has been met; and

in response to determining that the switch condition of the

automated content switching rule has been met, execut-
ing the conditioned action to initiate the at least one
operation on the user computing device to discontinue
user interaction with the interactive content.

2. The method of claim 1, wherein the interactive content
includes a video game, a video, a movie, a song, an e-book,
a web page, or social media content.

3. The method of claim 1, wherein the non-temporal
triggering event specifies reaching a predetermined point or
milestone in the interactive content, wherein the predeter-
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mined point or milestone includes an end point, a level, a
predetermined event, a chapter, an episode, a game, or a
video.

4. The method of claim 1, wherein the non-temporal
triggering event specifies availability or reception of sepa-
rate interactive content.

5. The method of claim 1, wherein the switch condition
further defines a temporal triggering event, the temporal
triggering event specifying a duration or a time.

6. The method of claim 1, wherein the at least one
operation for the conditioned action is configured to restrict
future user interaction with the interactive content, wherein
executing the conditioned action to initiate the at least one
operation on the user computing device includes blocking a
subsequent user attempt to interact with the interactive
content, and wherein the at least one operation for the
conditioned action is configured to restrict future user inter-
action with the application, a function of the application, or
a category or type of interactive content, application or
function.

7. The method of claim 1, wherein the at least one
operation for the conditioned action is configured to restrict
user access to the user computing device, and wherein
executing the conditioned action to initiate the at least one
operation on the user computing device includes locking the
user computing device.

8. The method of claim 1, wherein the conditioned action
is further configured to present second interactive content to
the user in response to the switch condition being met,
wherein executing the conditioned action further includes
initiating at least one operation on the user computing device
to present the second interactive content to the user, wherein
the conditioned action is further configured to initiate an
operation to instruct the application to control presentation
of the second interactive content or prompting a user to
select the second interactive content.

9. The method of claim 1, wherein the user input includes
a natural language input, and wherein generating the auto-
mated content switching rule includes performing user intent
classification with an automated assistant to determine the
switch condition and conditioned action for the automated
content switching rule.

10. The method of claim 1, wherein the switch condition
is a first switch condition and the conditioned action is a first
conditioned action, wherein the automated content switch-
ing rule further includes a second switch condition and a
second conditioned action configured to initiate at least one
operation on the user computing device in response to the
second switch condition being met, and wherein the second
switch condition is activated only after the first switch
condition is met and the first conditioned action is executed.

11. A method, comprising:

in response to user input, generating an automated content

switching rule for a user computing device, the auto-

mated content switching rule associated with interac-

tive content presented on the user computing device,

and the automated content switching rule including:

a switch condition defining a non-temporal triggering
event for the interactive content; and

a conditioned action configured to initiate at least one
operation on the user computing device to discon-
tinue user interaction with the interactive content in
response to the switch condition being met; and
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during presentation of the interactive content on the user

computing device:

performing image and/or view hierarchy analysis of a
user interface for an application presenting the inter-
active content on the user computing device;

using a result of the image and/or view hierarchy
analysis of the user interface for the application,
determining if the switch condition of the automated
content switching rule has been met; and

in response to determining that the switch condition of
the automated content switching rule has been met,
executing the conditioned action to initiate the at
least one operation on the user computing device to
discontinue user interaction with the interactive con-
tent.

12. The method of claim 11, wherein the interactive
content includes a video game, a video, a movie, a song, an
e-book, a web page, or social media content, wherein the
non-temporal triggering event specifies reaching a predeter-
mined point or milestone in the interactive content, and
wherein the predetermined point or milestone includes an
end point, a level, a predetermined event, a chapter, an
episode, a game, or a video.

13. The method of claim 11, wherein the at least one
operation for the conditioned action is configured to restrict
future user interaction with the interactive content, wherein
executing the conditioned action to initiate the at least one
operation on the user computing device includes blocking a
subsequent user attempt to interact with the interactive
content, and wherein the at least one operation for the
conditioned action is configured to restrict future user inter-
action with the application, a function of the application, or
a category or type of interactive content, application or
function.

14. The method of claim 11, wherein the user input
includes a natural language input, and wherein generating
the automated content switching rule includes performing
user intent classification with an automated assistant to
determine the switch condition and conditioned action for
the automated content switching rule.

15. The method of claim 11, wherein the switch condition
is a first switch condition and the conditioned action is a first
conditioned action, wherein the automated content switch-
ing rule further includes a second switch condition and a
second conditioned action configured to initiate at least one
operation on the user computing device in response to the
second switch condition being met, and wherein the second
switch condition is activated only after the first switch
condition is met and the first conditioned action is executed.

16. A method, comprising:

in response to user input, generating an automated content

switching rule for a user computing device, the auto-

mated content switching rule associated with interac-

tive content presented on the user computing device,

and the automated content switching rule including:

a switch condition defining a non-temporal triggering
event for the interactive content; and

a conditioned action configured to initiate at least one
operation on the user computing device to discon-
tinue user interaction with the interactive content in
response to the switch condition being met; and

during presentation of the interactive content on the user
computing device:
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performing semantic analysis of an application state for
an application presenting the interactive content on
the user computing device;

using a result of the semantic analysis of the application
state for the application, determining if the switch
condition of the automated content switching rule
has been met; and

in response to determining that the switch condition of
the automated content switching rule has been met,
executing the conditioned action to initiate the at
least one operation on the user computing device to
discontinue user interaction with the interactive con-
tent.

17. The method of claim 16, wherein the interactive
content includes a video game, a video, a movie, a song, an
e-book, a web page, or social media content, wherein the
non-temporal triggering event specifies reaching a predeter-
mined point or milestone in the interactive content, and
wherein the predetermined point or milestone includes an
end point, a level, a predetermined event, a chapter, an
episode, a game, or a video.

18. The method of claim 16, wherein the at least one
operation for the conditioned action is configured to restrict
future user interaction with the interactive content, wherein
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executing the conditioned action to initiate the at least one
operation on the user computing device includes blocking a
subsequent user attempt to interact with the interactive
content, and wherein the at least one operation for the
conditioned action is configured to restrict future user inter-
action with the application, a function of the application, or
a category or type of interactive content, application or
function.

19. The method of claim 16, wherein the user input
includes a natural language input, and wherein generating
the automated content switching rule includes performing
user intent classification with an automated assistant to
determine the switch condition and conditioned action for
the automated content switching rule.

20. The method of claim 16, wherein the switch condition
is a first switch condition and the conditioned action is a first
conditioned action, wherein the automated content switch-
ing rule further includes a second switch condition and a
second conditioned action configured to initiate at least one
operation on the user computing device in response to the
second switch condition being met, and wherein the second
switch condition is activated only after the first switch
condition is met and the first conditioned action is executed.
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