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AUTOMATED CATEGORIZATION OF GROUPS IN A
SOCIAL NETWORK

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority to and the benefit of U.S. Provisional Patent
Application No. 63/294,528, filed on December 29, 2021, the entire content of which

is incorporated herein by reference.

TECHNICAL FIELD
This disclosure relates generally to automated categorization of groups, such

as groups in a social network.

BACKGROUND
Social network applications are online platforms that enable users who share a
common interest to connect with one another. Some social network applications can
propose matches between users or group of users, such as potential friends, dating
partners, or business partners, among others. Once a proposed match is accepted,
matched users may share content with one another electronically using the social

application.

SUMMARY

Disclosed are systems, methods, and non-transitory computer-readable storage
media for automatically categorizing groups of users in a social network, and using
the categories to propose matches between groups or users and groups.

In general, in an aspect, a computer-implemented method includes accessing
content shared within a group in a social network application, processing the shared
content with at least one machine learning model to determine one or more labels for
the content, determining one or more categories for the group based on the one or
more labels for the content, accessing matching criteria for a user of the social
network application, generating a match between the user and the group based on the
matching criteria for the user and the one or more categories for the group, supplying
data indicative of the match to a client device of the user, receiving a match
acceptance from the client device, and in response to receiving the match acceptance,

providing the user access to the group in the social network application.
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In general, in an aspect, a system includes one or more processors and one or
more storage devices storing instructions executable by the one or more processors to
perform operations including accessing content shared within a group in a social
network application, processing the shared content with at least one machine learning
model to determine one or more labels for the content, determining one or more
categories for the group based on the one or more labels for the content, accessing
matching criteria for a user of the social network application, generating a match
between the user and the group based on the matching criteria for the user and the one
or more categories for the group, supplying data indicative of the match to a client
device of the user, receiving a match acceptance from the client device, and in
response to receiving the match acceptance, providing the user access to the group in
the social network application.

In general, in an aspect, one or more non-transitory computer-readable storage
media store instructions executable by one or more processors to perform operations
including accessing content shared within a group in a social network application,
processing the shared content with at least one machine learning model to determine
one or more labels for the content, determining one or more categories for the group
based on the one or more labels for the content, accessing matching criteria for a user
of the social network application, generating a match between the user and the group
based on the matching criteria for the user and the one or more categories for the
group, supplying data indicative of the match to a client device of the user, receiving a
match acceptance from the client device, and in response to receiving the match
acceptance, providing the user access to the group in the social network application.

In some implementations, the content includes at least one of text, audio,
image, or video data shared within the group.

In some implementations, the group includes one or more users of the social
network application, and the content includes content shared by at least one of the one
or more users in a communication channel associated with the group.

In some implementations, the communication channel includes at least one of
a group chat, a group web page, or a group streaming channel.

In some implementations, the at least one machine learning model is selected
from multiple machine learning models based on a type of the content, with the type

of content including at least one of text, audio, image, or video.
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In some implementations, the method includes receiving, from the client
device, profile information for the user, and generating the matching criteria for the
user based on the profile information.

In some implementations, the method includes receiving, from the client
device, user content for the user, the user content including at least one of content
shared by the user in the social network application or content that the user interacted
with in the social network application, processing the user content with at least one
machine learming model to determine one or more labels for the user content, and
generating the matching criteria for the user based on the one or more labels for the
user content.

In some implementations, the data indicative of the match causes the client
device to display the match and the one or more categories for the group.

In some implementations, providing the user access to the group in the social
network application includes enabling network communication between the user and
the group. In some implementations, providing the user access to the group in the
social network application includes enabling the user to share content with the group.

In some implementations, the method includes supplying data indicative of the
match to at least one client device associated with at least one user in the group,
receiving a match acceptance from the at least one client device, and in response to
receiving the match acceptance, providing the user access to the group in the social
network application.

In some implementations, the one or more categories for the group include a
subset of the one or more labels for the content.

In some implementations, the at least one machine leaming model is trained
based on labeled content received from one or more users of the social network
application.

In some implementations, the content includes streamed video content. In
some implementations, processing the shared content with the at least one machine
leaming model to determine the one or more labels for the content includes analyzing
the streamed video content in real-time or near-real time. In some implementations,
processing the shared content with the at least one machine learning model to
determine the one or more labels for the content includes analyzing a copy of the

streamed video content after a streaming of the streamed video content has ended.



WO 2023/126797 PCT/1B2022/062692

20

25

30

In general, in an aspect, a computer-implemented method includes, for each of
multiple groups in a social network application, accessing content shared within a
group, processing the shared content with at least one machine learning model to
determine one or more labels for the content, and determining one or more categories
for the group based on the one or more labels for the content. The method further
includes generating a match between a first group and a second group of the multiple
groups based on the one or more categories for each of the first group and the second
group, supplying data indicative of the match to cach of the first group and the second
group, receiving a match acceptance from at least one of the first group or the second
group, and in response to receiving the match acceptance, combining the first group
and the second group.

In general, in an aspect, a system includes one or more processors and one or
more storage devices storing instructions executable by the one or more processors to
perform operations including, for each of multiple groups in a social network
application, accessing content shared within a group, processing the shared content
with at least one machine leaming model to determine one or more labels for the
content, and determining one or more categories for the group based on the one or
more labels for the content, generating a match between a first group and a second
group of the multiple groups based on the one or more categories for each of the first
group and the second group, supplying data indicative of the match to each of the first
group and the second group, receiving a match acceptance from at least one of the
first group or the second group, and in response to receiving the match acceptance,
combining the first group and the second group.

In general, in an aspect, one or more non-transitory computer-readable storage
media store instructions executable by one or more processors to perform operations
including, for each of multiple groups in a social network application, accessing
content shared within a group, processing the shared content with at least one machine
learning model to determine one or more labels for the content, and determining one
or more categories for the group based on the one or more labels for the content,
generating a match between a first group and a second group of the multiple groups
based on the one or more categories for each of the first group and the second group,
supplying data indicative of the match to each of the first group and the second group,

receiving a match acceptance from at least one of the first group or the second group,
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and in response to receiving the match acceptance, combining the first group and the
second group.

In some implementations, the content includes at least one of text, audio,
image, or video data shared within the group.

In some implementations, the group includes one or more users of the social
network application, and the content includes content shared by at least one of the one
or more users in a communication channel associated with the group.

In some implementations, the communication channel includes at least one of
a group chat, a group web page, or a group streaming channel.

In some implementations, the at least one machine leaming model is selected
from multiple machine learning models based on a type of the content, with the type
of content comprising at least one of text, audio, image, or video.

In some implementations, the data indicative of the match comprises a prompt
to combine the first group and the second group.

In some implementations, combining the first group and the second group
includes adding members of the first group to the second group, or creating a third
group with the members of the first group and members of the second group.

In some implementations, the content includes streamed video content. In
some implementations, processing the shared content with the at least one machine
leaming model to determine the one or more labels for the content includes analyzing
the streamed video content in real-time or near-real time. In some implementations,
processing the shared content with the at least one machine learning model to
determine the one or more labels for the content includes analyzing a copy of the

streamed video content after a streaming of the streamed video content has ended.

DESCRIPTION OF DRAWINGS
FIG. 1 illustrates an example social network system.
FIG. 2 illustrates an example system for automated categorization of groups.
FIG. 3 illustrates an example system for automated categorization of groups
and users.
FIG. 4 illustrates an example system for automated categorization of groups.
FIGS. 5-6 illustrate processing operations.

Like reference symbols in the various drawings indicate like elements.
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DETAILED DESCRIPTION

The technology described here uses artificial intelligence and machine
leaming techniques to automatically categorize groups of users in a social network
based on the content that they share. In particular, content shared among a group of
users is analyzed to identify one or more labels that characterize the content. The
identified labels are then used to assign one or more categories to the group, with the
categories representing the topics that are relevant to the group. In some
implementations, content shared by an individual user can be analyzed using similar
techniques to identify labels for the content and categorize the user based on the
identified labels. Once the groups (and, optionally, the users) have been categorized,
the categories can be used to propose matches between groups or users and groups
(c.g., to propose a group to a user, to propose a user to a group, or to propose a group
to another group). By extracting topics that are relevant to a group based on content
shared within the group, the quality of matches between users and groups is improved
relative to techniques that rely on user-defined categories for groups (or do not
categorize groups at all), thereby improving matching and social network
technologies. In addition, by identifying matches between groups, multiple groups
that share similar content can be consolidated, thereby reducing duplication within the
social network.

FIG. 1 illustrates a social network system 100 in accordance with an aspect of
the present disclosure. The system 100 includes a plurality of client devices 102 in
communication with a server 104 via a network 106, which may be a wired network,
a wireless network, or any combination thereof. Each client device 102 can be a
mobile device (e.g., a smartphone, laptop, tablet, wearable device, etc.) or another
computing device that includes at least one processor 110 in communication with
input/output devices 112 via a bus 114. The input/output devices 112 can include a
touch display, keyboard, mouse, and the like. A network interface circuit 116 is also
connected to the bus 114 to provide wired and/or wireless connectivity to the network
106. A memory or other storage medium 120 connected to the bus 114 stores
instructions executable by the processor 110. In particular, the memory 120 stores
instructions for a social network application 122 that allows a user of a client device

102 to connect and communicate with other users of the social network application
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122. The social network application 122 can also enable a user to create, join,
participate in, or leave one or more user groups 103 managed by the system 100.

The server 104 includes a processor 130, a bus 132, input/output devices 134
and a network interface circuit 136 to provide connectivity to the network 106. A
memory 140 is connected to the bus 132. The memory 140 stores a matching engine
142 and a categorization engine 144 with instructions executed by the processor 130
to implement operations disclosed in connection with FIGS. 2 through 4. In some
implementations, the system 100 includes a database 146 in communication the server
104 that stores information for use by the social network application 122, the
matching engine 142, and/or the categorization engine 144, such as user profile
information, group information, user content, group content, or other information.

In operation, a user of a client device 102 can create a personal profile to
participate in the social network application 122. For example, a user can create a
personal profile by interacting with a user interface to provide profile information,
such as their name, age, biographical text, photographs or videos, and a range of other
fields (e.g., city, links to social media profiles on other networks, etc.) that allow the
user to characterize themselves. Each user can also specify their interests for use in
identifying potential matches (e.g., as potential friends, business partners, or dating
partners, among others). For example, a user can specify their interests by interacting
with a user interface to provide various criterion that the user is looking forin a
potential match, such as age, location, hobbies, or combinations of them, among
others. In some implementations, the system 100 (e.g., the matching engine 142
and/or the categorization engine 144) can identify one or more of a user’s interests
instead of or in addition to those specified by the user based on, for example, analysis
of the content that the user has shared or interacted with. The system 100 (e.g., the
matching engine 142 and/or the categorization engine 144) can use the interests to
generate matching criteria for use in identifying potential matches for the user.

Once a profile is complete, a user can begin to view the profiles of other users
or user groups, while the user’s own profile is circulated among the user base. In
general, a user group is a collection of one or more users of the social network
application 122. Users can belong to none, one, or many user groups, and can create,
join, participate in, or leave user groups through interaction with the social network

application 122. Each group can include one or more communication channels
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managed by the system 100 and accessible through the social network application 122
that enable users in the group (sometimes referred to as “members”™ of the group) to
share content with one another. For example, each user group can include a
messaging system (e.g., a group chat), a web page (e.g., an online forum or other
interactive group page), a streaming media channel (e.g., a live audio or video
streaming channel), a virtual environment (e.g., a three-dimensional computer-
simulated environment), or combinations of them, among others, that allow members
of the group to share various forms of content with one another. In some
implementations, access to one or more features of the group, such as one or more of
the group’s communication channels, can be restricted to members of the group.

In some implementations, a member of a group, such as the creator of the
group or a moderator of the group, can create a profile for the group to provide
prospective members with insight into the relevant topics, interests, or goals of the
group. For example, a member of a group can interact with the social network
application 122 to provide profile information for the group, such as a group name, a
short description of the group, photographs or videos for the group, and a range of
other fields that characterize the group. In some implementations, a member of a
group can assign one or more user-defined labels or tags to the group. However, the
user-defined labels and other profile information for a group may not fully or
accurately characterize the relevant topics for the group. In addition, the relevant
topics for a group may change over time, rendering previously-defined labels and
other profile information inaccurate or incomplete. Thus, self-categorization of
groups in this way can mislead prospective group members and reduce the quality of
matches generated based on this information.

To improve the categorization of user groups, the system 100 (e.g., the
categorization engine 144) can automatically categorize a group based on the content
shared in or by the group. For example, the categorization engine 144 can receive
content, such as text, audio, image, or video content, that is shared in a group chat, on
a group web page, through a group streaming channel, in a virtual group environment,
or over another communication channel for the group. The categorization engine 144
can then process the received content using artificial intelligence and/or machine
learning techniques, such as those discussed herein, to determine one or more labels

for the content. Based on the labeled content, the categorization engine 144 can
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assign one or more categories to the group. The assigned categories can represent the
topics that are relevant to the group. In some implementations, the categorization
engine 144 can also receive and analyze content shared by an individual user of the
social network application to determine labels for the content and categorize the user
based on the identified labels. In some implementations, the categories assigned to a
user are included as matching criteria for the user.

After categorizing the groups (and, optionally, the users), the system 100 can
use the categories to identify potential matches between groups and/or users and
groups. For example, the matching engine 142 can process the categories assigned to
groups to identify those groups that are sufficiently similar and therefore should be
matched or merged. The matching engine 142 can also process the categories
assigned to groups to identify those groups that satisfy the matching criteria
associated with a user. In general, the matching engine 142 can use filters, applied
rules, artificial intelligence, machine learning, or combinations of them, among
others, to identify potential matches between a user and a group. For example, the
matching engine 142 can generate one or more filters or rules based on the matching
criteria associated with a user, and can apply the filters or rules to categories assigned
to groups to identify potential matches between the user and a group of users. As
another example, the matching engine 142 can apply rules to identify groups that have
a sufficient number of categories in common in order to identify matches between
groups.

After identifying one or more potential matches between groups or a user and
a group, the matching engine 142 can provide information about the potential matches
to the user and/or the group(s) of users for review. For example, the matching engine
142 can provide a user with a profile for a matched group that includes the profile
information and/or categories associated with matched group, and the social network
application 122 executing on the user’s client device 102 can cause display of a
graphical user interface (GUI) that allows the user to view and explore the group’s
profile. As another example, the matching engine 142 can provide some or all
members of a group with a profile of a matched user or group that includes the profile
information and/or categories associated with the matched user or group, and the

social network application 122 executing on the respective member’s client device
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102 can cause display of a GUI that allows the member to view and explore the user’s
or group’s profile.

To ascertain a mutual agreement to connect groups or a user and a group, the
profile of each of the groups or the user and the group can be voted on. For example,
having viewed the profile of a group, the user can vote ‘yes’ if they would like to
connect with the group, or vote ‘no’ if they are not interested in connecting. In some
implementations, a user can vote ‘yes’ by interacting with a first user interface button
or swiping (e.g., clicking and dragging the profile using their finger) the profile off
the screen in a certain direction (e.g., right), and can vote ‘no’ by interacting with a
second user interface button or swiping in another direction (e.g., left). In some
implementations, once a user has voted ‘yes’ to connect with a group, the matching
engine 142 can place the profile of the user into the queue of profiles to be viewed by
some or all of the members of the group. Through this mechanism the matching
engine 142 is able to accelerate the pace with which users and groups view each
other’s profiles than would happen in a purely organic system of profile selection.

When a user votes ‘yes” on a group, or when a user and a group mutually vote
‘yes,” a connection (sometimes referred to as a “match”) is established between the
user and the group. Once a match is established, the system 100 can add the user to
the group and provide the user with access to the group’s communication channel(s)
and other features (e.g., those features that are restricted to members of the group). In
some implementations, the matching engine 142 can supply a notification of the
match to either or both of the matched parties with a prompt to contact the other
matched party. On the other hand, when one party votes ‘yes’ but the other votes ‘no,’
no further connection is established between the user and the group, and their profiles
are not shown to each other again (or they may be shown again depending on changes
within their profile, location, search parameters, or because of time elapsed).

Similarly, a match between groups can be established when one or both groups
vote ‘yes’ on one another. Once a match between groups is established, the system
100 can supply a notification of the match to some or all members of the matched
groups. In some implementations, the notification can include a prompt to merge or
consolidate the groups into a singular group. In response to the prompt, members of
the respective groups (or a designated member from each group, such as a group

creator or moderator) can vote to consolidate the groups or maintain separate groups.
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In response to a vote to consolidate the group, the system 100 can add the members of
one group into the other, or can create a new group with the members from each
group. By consolidating groups in this way, duplication of groups and group content
within the social network can be reduced, thereby reducing the consumption of
computing resources used within the network. In addition, consolidating groups
enhances the user experience within the social network by quickly connecting a large
number of like-minded users.

FIG. 2 illustrates an example system 200 for automatically categorizing
groups of users in accordance with an aspect of the present disclosure. In this
example, group content 202 is shared in or by a user group 103. The group content
202 can include text content, audio content, image content, video content, or
combinations of them, among other synchronous or asynchronous content that is
shared within the group 103, such as in a group chat, on a group web page, through a
group streaming channel, in a virtual group environment, or over another
communication channel for the group 103.

The categorization engine 144 receives the group content 202 shared within
the group 103. For example, the categorization engine 200 can receive the group
content 202 when it is shared within the group 103 using the social network
application 122. The categorization engine 144 processes the group content 202 using
one or more artificial intelligence and/or machine learning techniques to determine
one or more labels that characterize the group content 202. For example, the
categorization engine 144 can include one or more supervised, semi-supervised, or
unsupervised machine learning models 204 configured to determine one or more
labels for the group content 202 by classifying, clustering, or otherwise categorizing
the content. Examples of algorithms implemented by the one or more machine
leaming models 204 include neural networks, decision trees, support vector machines,
naive bayes, k-nearest neighbor, (fuzzy) k-means, random forest classifiers, gradient
boosting, hierarchical clustering, regressions, or combinations of them, among others.
In some implementations, one or more of the models 204 are trained using labeled
content received from groups and/or users.

In some implementations, the classification engine 144 selects a machine
leaming model 204 for processing the group content 202 based on the type of content

202 being analyzed (e.g., text, audio, image, video, ctc.). For example, if image
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content 202 is being analyzed, then the categorization engine 144 can process the
content 202 using a model 204 configured to identify objects within the image. One
or more labels for the image content 202 can then be determined based on the
identified objects. Similar techniques can be used to analyze recorded or streamed
video content 202. For example, the categorization engine 144 can sample frames of
the video (e.g., | in every 10 frames) and can identify objects within the sampled
frames in order to determine one or more labels for the video content 202. If the
video content 202 is streamed, the categorization engine 144 can analyze the streamed
content 202 in real or near-real time, or can analyze a stored copy of the content 202
after the stream has ended. The categorization engine 144 can also analyze textual
content 202 (e.g., text chat content) using, for example, a natural language processing
model 204 configured to identify keywords and/or analyze the intent or sentiment of
the text in order to determine one or more labels for the content 202. In some
implementations, the content 202 can include a combination of text, audio, image,
video and/or other types of content, and the categorization engine 144 can use one or
more models 204 to determine the labels for the combined content.

The categorization engine 144 uses the determined labels for the content 202
to assign one or more categories 206 to the group 103. The categories 206 can
represent the relevant topics for the group 103. In some implementations, the
categorization engine 144 can assign all of the labels as categories 206 for the group
103. In some implementations, the categorization engine 144 can assign a subset of
the labels as categories 206 for the group 103, such as a subset of labels that appear
more than a threshold number of times, or a subset of the most common labels (e.g.,
the top five most common labels based on analysis of some or all of the content 202
shared within the group).

In some implementations, the categorization engine 144 can determine
categories 206 for the group 103 based on analysis of the labels. For example, if
analysis of the content 202 shared within the group 103 yields labels including “car”
and “Lewis Hamilton,” then the categorization engine 144 can infer that “Formula 17
is a relevant category 206 for the group. On the other hand, if analysis of the content
202 shared within the group 103 yields labels including “car” and “oil filter,” then the
categorization engine 144 can infer that “auto repair” is a relevant category 206 for

the group. To determine the categories 206 from the labels, the categorization engine
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144 can use one or more machine learing models (e.g., one or more of the machine
learmings models 204) or other categorization techniques described herein. The
categories 206 assigned to the group 103 can be updated over time as additional
content 202 is shared within the group.

In some implementations, the categorization engine 144 can generate a
signature for the group 103 using the categories 206 assigned to the group. For
example, the categorization engine 144 can create a list of some or all of the
categories 206 assigned to the group 103, which can serve as a unique signature of the
relevant topics for the group. In some implementations, the categorization engine 144
can generate a tree or other relational model from the categories 206 to serve as the
signature for the group 103. Such a model can include nodes representing the
categories (and/or sub-categories) assigned to the group and edges representing
relationships between the nodes. For instance, in the example above, the
categorization engine 144 can generate a signature for the group 103 in the form of a
tree that includes a parent category “Formula 1” connected to sub-categories “car”
and “Lewis Hamilton.”

The categorization engine 144 can provide the categories 206 for the group
103 to the matching engine 142. The matching engine 142 can also receive profile
information 208 for a user from the social network application 122 executing on the
user’s device 102 (or from the database 146 if previously stored), and can generate
matching criteria for the user based on the profile information 208. In some
implementations, the matching engine 142 can also receive additional information for
use in identifying matches, such as profile information for the group (not shown).

The matching engine 142 can process the categories 206 assigned to groups 103 to
identify those groups that satisfy the matching criteria associated with a user. In
general, the matching engine 142 can use filters, applied rules, artificial intelligence,
machine learing, or combinations of them, among others, to identify potential
matches between a user and a group.

If a potential match is identified, the matching engine 142 can transmit
information about the matched group 210 to the user. For example, the matching
engine 142 can provide a user with a profile for a matched group 210 that includes the
profile information and/or categories associated with matched group, and the social

network application 122 executing on the user’s client device 102 can cause display
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of a GUI that allows the user to view and explore the group’s profile. In some
implementations, the matching engine 142 can provide some or all members of a
group with a profile of a matched user 212, and the social network application 122
executing on the respective member’s client device 102 can cause display of a GUI
that allows the member to view and explore the user’s profile.

The user and, in some implementations, the group can vote on the proposed
match 210, 212 between the user and the group. If a user and a group both accept the
proposed match, the matching engine 142 can add the user to the group 103 and
enable access to the group’s communication channels and other features.

FIG. 3 illustrates an example system 300 for automatically categorizing users
and groups of users in accordance with an aspect of the present disclosure. The
system 300 is substantially similar to the system 200 shown in FIG. 2. However, in
addition to analyzing the group content 202 to determine categories 206 for the group
103, the system 300 analyzes user content 302 in order to assign one or more
categories 306 to the user of the client device 102. In general, the user content 302
can include text content, audio content, image content, video content, or combinations
of them, among other synchronous or asynchronous content that a user shares or
interacts with in the social network application 122.

The categorization engine 144 can receive and process the user content 302
with the one or more machine leaming models 204 to determine labels that
characterize the content 302. In some implementations, the categorization engine 144
can process the profile information 208 associated with the user in addition to the
content 302 to determine the labels. The categorization engine 144 uses the
determined labels to assign one or more categories 306 to the user, with the categories
306 representing the topics that are relevant to the user. For example, the
categorization engine 144 can assign all of the labels as categories 306 for the user, a
subset of the labels as categories 306 for the user, or can determine categories 306 for
the user based on analysis of the labels. In some implementations, the categorization
engine 144 can generate a signature for the user based on the categories 306 for the
user.

The categorization engine 144 can provide the categories 206 for the group
103 and the categories 306 for the user to the matching engine 142. In some

implementations, the matching engine 142 can also receive the profile information
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208 for the user. The matching engine 142 can derive matching criteria for the user
from the categories 306 and/or the profile information. The matching engine 142 can
process the categories 206 assigned to groups 103 to identify those groups that satisfy
the matching criteria associated with a user, as described herein.

In some implementations, the matching engine 142 can compare the categories
206 for the group 103 and the categories 306 for the user to identify matches. For
example, the matching engine 142 can identify whether the categories 306 for the user
(or the signature formed from the categories 306) match at least some of the
categories 206 for the group (or the signature formed from the categories 206). If
there is an exact match between the categories 206, 306 or the signatures formed
therefrom, then the matching engine 142 can determine that the user and the group are
amatch. The matching engine 142 can also determine that the user and the group are
a match if there is a partial match between the categories 206, 306 (and/or signatures)
that exceeds a threshold level, such as a match among at least 50% of the categories
(and/or signatures). On the other hand, the matching engine 142 can determine that
there is no match between the user and the group if the categories 206, 306 (and/or
signatures) do not satisfy the threshold level of similarity.

If a potential match is identified, the matching engine 142 can transmit
information about the matched group 210 to the user or information about the
matched user 212 to the group, or both. The user and, in some implementations, the
group can vote on the proposed match 210, 212 between the user and the group. Ifa
user and a group both accept the proposed match, the matching engine 142 can add
the user to the group 103 and enable access to the group’s communication channels
and other features.

FIG. 4 illustrates an example system 400 for automatically categorizing
groups of users in accordance with an aspect of the present disclosure. The system
400 is substantially similar to the systems 200 and 300 shown in FIGS. 2 and 3.
However, in this example, the system 400 generates matches 402a, 402b between
groups 103a and 103b based on the group content 202a, 202b shared within the
respective groups. To generate the matches 402a, 402b between the groups 103a,
103b, the matching engine 142 receives the categories 206a, 206b assigned to the
groups and identifies exact or partial matches between the categories 206a, 206b (or

signatures formed from the categories). If a match is identified, the matching engine
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142 can transmit information about the match to some or all members of the matched
groups. In some implementations, the matching engine 142 can prompt members of
the respective groups (e.g., a designated member from each group, such as a group
creator or moderator) to merge or consolidate the groups into a singular group. If a
vote to consolidate the groups is received, the system 100 can add the members of one
group into the other, or can create a new group with the members from each group. In
this way, duplication of groups 106a, 106b and group content 202a, 202b within the
system 400 can be reduced, thereby reducing the consumption of computing resources
by the system 400.

FIG. 5 illustrates an example process 500 for automatically categorizing
groups of users and generating matches between groups and users. In some examples,
the process 500 is performed by one or more of the devices or systems described here,
such as the client devices 102, the server 104, or the systems 100, 200, 300, and/or
400, that include at least one processor and at least one computer-readable storage
medium storing instructions executable by the at least one processor to perform the
process 500.

Operations of the process 500 include accessing 502 content shared within a
group in a social network. The group can include one or more users of the social
network application, and the content can be shared by at least one of the one or more
users in a communication channel associated with the group. In some
implementations, the communication channel includes at least one of a group chat, a
group web page, or a group streaming channel. In some implementations, the content
includes at least one of text, audio, image, or video data shared within the group.

The shared content is processed 504 with at least one machine learing model
to determine one or more labels for the content. Based on the one or more labels for
the content, one or more categories for the group are determined 506. The at least one
machine learning model can be trained based on labeled content received from one or
more users of the social network application. In some implementations, the at least
one machine leaming model is selected from a plurality of machine learning models
based on a type of the content, with the type of content comprising at least one of text,
audio, image, or video. The one or more categories for the group can include all or a
subset of the one or more labels for the content, or can be derived based on analysis of

the one or more labels.
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At 508, matching criteria for a user of the social network application is
accessed. In some implementations, profile information for the user can be received
(e.g., from a client device operated by the user), and matching criteria can be
generated for the user based on the profile information. In some implementations,
user content for the user is received, the user content including at least one of content
shared by the user in the social network application or content that the user interacted
with (e.g., viewed, liked, shared, etc.) in the social network application. The user
content can be processed with at least one machine learning model to determine one
or more labels for the user content, and matching criteria for the user can be generated
based on the one or more labels.

A match between the user and the group is generated 510 based on the
matching criteria for the user and the one or more categories for the group. In
response to the match, data indicative of the match is supplied 512 to a client device
ofthe user. The data indicative of the match can cause the client device to display the
match and the one or more categories for the group.

A match acceptance is received 514 from the client device. In response to the
match acceptance, the user is provided 516 access to the group in the social network
application. In some implementations, providing the user access to the group in the
social network application includes enabling network communication between the
user and the group. In some implementations, providing the user access to the group
in the social network application includes enabling the user to share content with the
group (e.g., via one or more communication channels for the group). In some
implementations, data indicative of the match is supplied to at least one client device
associated with at least one user in the group. A match acceptance is received from
the at least one client device, and, in response, the user is provided access to the group
in the social network.

FIG. 6 illustrates an example process 600 for automatically categorizing
groups of users and generating matches between groups. In some examples, the
process 600 is performed by one or more of the devices or systems described here,
such as the client devices 102, the server 104, or the systems 100, 200, 300, and/or
400, that include at least one processor and at least one computer-readable storage
medium storing instructions executable by the at least one processor to perform the

process 600.
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Operations of the process 600 include, for each of a plurality of groupsin a
social network application: accessing 602 content shared within a group, processing
604 the shared content with at least one machine learning model to determine one or
more labels for the content, and determining 606 one or more categories for the group
based on the one or more labels for the content.

Each of the plurality of groups can include one or more users of the social
network application, and the content can be shared by at least one of the one or more
users in a communication channel associated with a particular group. In some
implementations, the communication channel includes at least one of a group chat, a
group web page, or a group streaming channel. In some implementations, the content
includes at least one of text, audio, image, or video data shared within the group.

The at least one machine learning model can be trained based on labeled
content received from one or more users of the social network application. In some
implementations, the at least one machine leamming model is selected from a plurality
of machine learning models based on a type of the content, with the type of content
comprising at least one of text, audio, image, or video. The one or more categories
for the group can include all or a subset of the one or more labels for the content, or
can be derived based on analysis of the one or more labels.

At 608, a match between a first group and a second group of the plurality of
groups is generated based on the one or more categories for each of the first group and
the second group. In response, data indicative of the match is supplied 610 to each of
the first group and the second group. For example, data indicative of the match can
be supplied to some or all of the members of the first and second groups, or to a
designated member (e.g., a creator or moderator) of the first and second groups. In
some implementations, the data indicative of the match can include a prompt to
combine the first group and the second group.

A match acceptance is received 612 from at least one of the first group or the
second group. In response to receiving the match acceptance, the first group and the
second group are combined 614. In some implementations, combining the first group
and the second group includes adding members of the first group to the second group
(or vice versa). In some implementations, combining the first group and the second

group includes creating a third group with the members of the first group and the
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members of the second group (and, optionally, removing the first and second groups
from the social network application).

The approaches described here can be implemented at least in part using a
computer storage product with a computer readable storage medium having computer
code thereon for performing various computer-implemented operations. The media
and computer code may be those specially designed and constructed for the purposes
of the approaches described here, or they may be of the kind well known and
available to those having skill in the computer software arts. Examples of computer-
readable media include, but are not limited to: magnetic media such as hard disks,
floppy disks, and magnetic tape; optical media such as CD-ROMs, DVDs and
holographic devices; magneto-optical media; and hardware devices that are specially
configured to store and execute program code, such as application-specific integrated
circuits (“ASICs”), programmable logic devices (“PLDs”) and ROM and RAM
devices. Examples of computer code include machine code, such as produced by a
compiler, and files containing higher-level code that are executed by a computer using
an interpreter. For example, the approaches described here may be implemented using
JAVA®, C++, or other programming language and development tools. In some
examples, the approaches described here may be implemented in hardwired circuitry
in place of, or in combination with, machine-executable software instructions.

The foregoing description, for purposes of explanation, used specific
nomenclature to provide a thorough understanding of the invention. However, it will
be apparent to one skilled in the art that specific details are not required in order to
practice the approaches described here. Thus, the foregoing descriptions of specific
embodiments are presented for purposes of illustration and description. They are not
intended to be exhaustive or to limit the invention to the precise forms disclosed;
obviously, many modifications and variations are possible in view of the above
teachings. The embodiments were chosen and described in order to best explain the
principles of the approaches described here and its practical applications, they thereby
enable others skilled in the art to best utilize the approaches described here and
various embodiments with various modifications as are suited to the particular use
contemplated. Other implementations not specifically described here are also within

the scope of the following claims.
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WHAT IS CLAIMED IS

1. A computer-implemented method, comprising:

accessing content shared within a group in a social network application;

processing the shared content with at least one machine leaming model to
determine one or more labels for the content;

determining one or more categories for the group based on the one or more
labels for the content;

accessing matching criteria for a user of the social network application;

generating a match between the user and the group based on the matching
criteria for the user and the one or more categories for the group;

supplying data indicative of the match to a client device of the user;

receiving a match acceptance from the client device; and

in response to receiving the match acceptance, providing the user access to the

group in the social network application.

2. The method of claim 1, wherein the content comprises at least one of text,

audio, image, or video data shared within the group.

3. The method of claims 1 or 2, wherein the group comprises one or more users
of the social network application, and wherein the content comprises content shared
by at least one of the one or more users in a communication channel associated with

the group.

4, The method of any of claims 1 to 3, wherein the communication channel
comprises at least one of a group chat, a group web page, or a group streaming

channel.

5. The method of any of claims 1 to 4, wherein the at least one machine learning
model is selected from a plurality of machine learning models based on a type of the
content, with the type of content comprising at least one of text, audio, image, or

video.
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6. The method of any of claims 1 to 5, further comprising:
receiving, from the client device, profile information for the user; and

generating the matching criteria for the user based on the profile information.

7. The method of any of claims 1 to 6, further comprising:

receiving, from the client device, user content for the user, the user content
including at least one of content shared by the user in the social network application
or content that the user interacted with in the social network application;

processing the user content with at least one machine learning model to
determine one or more labels for the user content; and

generating the matching criteria for the user based on the one or more labels

for the user content.

8. The method of any of claims 1 to 7, wherein the data indicative of the match

causes the client device to display the match and the one or more categories for the

group.

9. The method of any of claims 1 to 8, wherein providing the user access to the
group in the social network application comprises enabling network communication

between the user and the group.

10.  The method of any of claims 1 to 9, wherein providing the user access to the
group in the social network application comprises enabling the user to share content

with the group.

11.  The method of any of claims 1 to 10, further comprising:

supplying data indicative of the match to at least one client device associated
with at least one user in the group;

receiving a match acceptance from the at least one client device; and

in response to receiving the match acceptance, providing the user access to the

group in the social network application.
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12. The method of any of claims 1 to 11, wherein the one or more categories for

the group comprise a subset of the one or more labels for the content.

13.  The method of any of claims 1 to 12, wherein the at least one machine
leaming model is trained based on labeled content received from one or more users of

the social network application.

14.  The method of any of claims 1 to 12, wherein the content comprises streamed

video content.

15.  The method of claim 14, wherein processing the shared content with the at
least one machine learning model to determine the one or more labels for the content
comprises:

analyzing the streamed video content in real-time or near-real time.

16.  The method of claim 14, wherein processing the shared content with the at
least one machine learning model to determine the one or more labels for the content
comprises:

analyzing a copy of the streamed video content after a streaming of the

streamed video content has ended.

17. A system, comprising:
one or more processors; and
one or more storage devices storing instructions executable by the one or more

processors to perform the method of any one of claims 1 to 16.

18. One or more non-transitory computer-readable storage media storing
instructions executable by one or more processors to perform the method of any one

of claims 1 to 16.

19. A computer-implemented method, comprising:
for each of a plurality of groups in a social network application:

accessing content shared within a group;
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processing the shared content with at least one machine learning model
to determine one or more labels for the content; and
determining one or more categories for the group based on the one or
more labels for the content;
generating a match between a first group and a second group of the plurality of
groups based on the one or more categories for each of the first group and the second
group;
supplying data indicative of the match to each of the first group and the second
group;
receiving a match acceptance from at least one of the first group or the second
group; and
in response to receiving the match acceptance, combining the first group and

the second group.

20.  The method of claim 19, wherein the content comprises at least one of text,

audio, image, or video data shared within the group.

21.  The method of claims 19 or 20, wherein the group comprises one or more
users of the social network application, and wherein the content comprises content
shared by at least one of the one or more users in a communication channel associated

with the group.

22.  The method of any of claims 19 to 21, wherein the communication channel
comprises at least one of a group chat, a group web page, or a group streaming

channel.

23.  The method of any of claims 19 to 22, wherein the at least one machine
learning model is selected from a plurality of machine learning models based on a
type of the content, with the type of content comprising at least one of text, audio,

image, or video.

24.  The method of any of claims 19 to 23, wherein the data indicative of the match

comprises a prompt to combine the first group and the second group.
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25.  The method of any of claims 19 to 24, wherein combining the first group and
the second group comprises adding members of the first group to the second group, or

creating a third group with the members of the first group and members of the second

group.

26. The method of any of claims 19 to 25, wherein the content comprises streamed

video content.

27. The method of claim 26, wherein processing the shared content with the at
least one machine learning model to determine the one or more labels for the content
comprises:

analyzing the streamed video content in real-time or near-real time.

28. The method of claim 26, wherein processing the shared content with the at
least one machine learning model to determine the one or more labels for the content
comprises:

analyzing a copy of the streamed video content after a streaming of the

streamed video content has ended.

29. A system, comprising:
one or more processors; and
one or more storage devices storing instructions executable by the one or more

processors to perform the method of any one of claims 19 to 28.
30.  One or more non-transitory computer-readable storage media storing

instructions executable by one or more processors to perform the method of any one

of claims 19 to 28.
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