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And a method is also provided for information collection from web data and
user data including user chatting log data and user-application usage data. The
information collection facilitates the application recommendation in one aspect
and provides information for application development in another aspect.
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APPLICATION RECOMMENDATION

BACKGROUND

[0001] Artificial intelligence (AI) conversational chat programs are becoming
more and more popular. These conversational chat programs, also referred to as
“chatbots”, allow users to carry on conversations with a virtual entity. In some
instances, an application such as a game application, a topic-related application, or the
like may be activated during the conversation between a user and a chatbot. As more
and more applications are released in the circumstance of the intelligent automated

chatting, there may be a large number of applications appended to a chatbot.

SUMMARY

[0002] This Summary is provided to introduce a selection of concepts that are
further described below in the Detailed Description. It is not intended to identify key
features or essential features of the claimed subject matter, nor is it intended to be
used to limit the scope of the claimed subject matter.

[0003] Embodiments of the present disclosure provide a method for application
recommendation through intelligent automated chatting. A query is received in a
conversation. Matching rates between the query and applications are scored. The
query is identified as being matched with a first application of the applications based
on the matching rates. The first application is recommended in the conversation.
[0004] Embodiments of the present disclosure provide a method for collecting
information. A plurality of user clusters are generated based on user data associated
with a service, wherein a user cluster comprises a set of users and a set of key words,
and a key word in the user cluster is appended with one or more sentence-level
descriptions. The plurality of user clusters are stored in a database.

[0005] It should be appreciated that the above one or more aspects comprise the
features hereinafter fully described and particularly pointed out in the claims. The
following description and the drawings set forth in detail certain illustrative features
of the one or more aspects. These features are only indicative of the various ways in
which the principles of various aspects may be employed, and this disclosure is

intended to include all such aspects and their equivalents.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The disclosed aspects will hereinafter be described in connection with the
appended drawings that are provided to illustrate and not to limit the disclosed aspects.
[0007] Figure 1 illustrates an exemplary environment where the described
techniques can be implemented according to an embodiment.

[0008] Figure 2 illustrates an exemplary system applying a chatbot according to
an embodiment.

[0009] Figure 3 illustrates an exemplary user interface (UI) according to an
embodiment.

[0010] Figure 4 illustrates an exemplary conversation between a chatbot and a
user according to an embodiment.

[0011] Figure 5 illustrates a flowchart of an exemplary process for application
recommendation according to an embodiment.

[0012] Figure 6 illustrates an exemplary user-application usage database
according to an embodiment.

[0013] Figure 7 illustrates an exemplary collection of information from user data
according to an embodiment.

[0014] Figure 8 illustrates an exemplary collection of information from web data
according to an embodiment.

[0015] Figure 9 illustrates an exemplary link of user data and web data according
to an embodiment.

[0016] Figure 10 illustrates a flowchart of an exemplary process for updating an
application according to an embodiment.

[0017] Figure 11 illustrates a flowchart of an exemplary process for updating key
words of an application according to an embodiment.

[0018] Figure 12 illustrates a flowchart of an exemplary process for application
recommendation according to an embodiment.

[0019] Figure 13 illustrates a flowchart of an exemplary process for information
collection according to an embodiment.

[0020] Figure 14 illustrates an exemplary apparatus for application
recommendation according to an embodiment.

[0021] Figure 15 illustrates an exemplary apparatus for information collection

according to an embodiment.
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[0022] Figure 16 illustrates an exemplary computing system according to an

embodiment.

DETAILED DESCRIPTION

[0023] The present disclosure will now be discussed with reference to several
exemplary implementations. It is to be understood that these implementations are
discussed only for enabling those skilled in the art to better understand and thus
implement the embodiments of the present disclosure, rather than suggesting any
limitations on the scope of the present disclosure.

[0024] Figure 1 illustrates an exemplary environment where the described
techniques can be implemented according to an embodiment.

[0025] In the exemplary environment 100, a network 110 is applied for
interconnecting among a terminal device 120, an application server 130 and a chatbot
server 140.

[0026] The network 110 may be any type of networks capable of interconnecting
network entities. The network 110 may be a single network or a combination of
various networks. In terms of coverage range, the network 110 may be a Local Area
Network (LAN), a Wide Area Network (WAN), etc. In terms of carrying medium, the
network 110 may be a wireline network, a wireless network, etc. In terms of data
switching techniques, the network 110 may be a circuit switching network, a packet
switching network, etc.

[0027] The terminal device 120 may be any type of computing device capable of
connecting to the network 110, assessing servers or websites over the network 110,
processing data or signals, etc. For example, the terminal device 120 may be a
desktop computer, a laptop, a tablet, a smart phone, etc. Although only one terminal
device 120 is shown in Figure 1, it should be appreciated that a different number of
terminal devices may connect to the network 110.

[0028] The terminal device 120 may include a chatbot client 122 which may
provide a chat service for a user. In some implementations, the chatbot client 122 at
the terminal device 120 may be an independent client application corresponding to the
chatbot service provided by the chatbot server 140. In some other implementations,
the chatbot client 122 at the terminal device 120 may be implemented in a third party
application such as a third party instant messaging (IM) application. Examples of the
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third party IM message comprise MSN™ 1cQ™, SKYPE™, QQ™, WeChat™ and
SO on.

[0029] The chatbot client 122 communicates with the chatbot server 140. For
example, the chatbot client 122 may transmit messages inputted by a user to the
chatbot server 140, and receive responses associated with the messages from the
chatbot server 140. The chatbot client 122 and the chatbot server 140 may be
collectively referred to as a chatbot. As the conversation between the user and the
chatbot is performed typically in a query-response manner, the messages inputted by
the user are commonly referred to as queries, and the answers outputted by the
chatbot are commonly referred to as responses. The query-response pairs may be
recorded as user log data. It should be appreciated that, in some implementations,
instead of interacting with the chatbot server 140, the chatbot client 122 may also
locally generate responses to queries inputted by the player.

[0030] An application 124 may be activated during a conversation between the
chatbot and a user. For example, the application 124 may be associated with a trigger
word. The user may input the trigger word when the user wants to start the application
124 during the conversation. After receiving the trigger word, the chatbot may
activate the application during the conversation.

[0031] In some implementations, the application 124 may be implemented at an
application server 130, which may be a third part application server. For example,
while the application 124 is active during the conversation, a query from a user is sent
to the application server 130 via the chatbot, and a response from the application
server 130 is sent to the user via the chatbot. In some other implementations, the
application 124 may be implemented at the chatbot server 140, and in this case an
application module 142 may be implemented at the chatbot server 140. Applications
provided by the chatbot service provider and/or applications provided by third party
application providers may be implemented at the application module 142. The chatbot
may call an application at the application module 142 in order to activate the
application during the conversation.

[0032] It should be appreciated that the application 124 associated with the
chatbot service may also be referred to as a feature, a function, an applet, or the like,
which is used to satisfy a relatively independent requirement of a user during a

machine conversation with the user.
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[0033] It should be appreciated that all the network entities shown in Figure 1 are
exemplary, and depending on specific application requirements, any other network
entities may be involved in the environment 100.

[0034] Figure 2 illustrates an exemplary chatbot system according to an
embodiment.

[0035] The system 200 may comprise a user interface (UI) 210. The UI 210 may
be implemented at the chatbot client 122, and provide a chat window for interacting
between a user and the chatbot.

[0036] Figure 3 illustrates an example of the UI 210. A chat window 320 is
displayed on a computing device 300. The chat window 320 comprises a presentation
area 322, a control area 324 and an input area 326. The presentation area 322 presents
queries and responses in a conversation between a user and a chatbot, which is
represented by the icon 310. The control area 324 includes a plurality of virtual
buttons for the user to perform message input settings. For example, the user may
make a voice input, attach image file, select emoji symbols, and make a short-cut of
current screen, and so on through the control area 324. The input area 326 is used for
the user to input messages. For example, the user may type text through the input area
326. The control area 324 and the input area 326 may be collectively referred to as
input unit. The user may also make a voice call or video conversation with the Al
chatbot though the input unit.

[0037] For example, in the UI as shown in Figure 3, the user inputs a message
“Rinna, how old are you” as a query, and a message “second year of primary high
school” may be output by the chatbot as a response. Similarly, the user inputs a
message “do you have breakfast” as a query, and a message “Yes, How about you”
may be outputted by the chatbot as a response. Here, Rinna is the name of the Al
chatbot, which may also be referred to as Al chat system.

[0038] The queries from the user are transferred to the query queue 232, which
temporarily stores users’ queries. The users’ queries may be in various forms
including text, sound, image, video, and so on.

[0039] The core processing module 220 may take the messages or queries in the
query queue 232 as its input. In some implements, queries in the queue 232 may be
served or responded in first-in-first-out manner.

[0040] The core processing module 220 may invoke processing units in an
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application program interface (API) module 250 for processing various forms of
messages. The API module 250 may comprise a text processing unit 252, a speech
processing unit 254, an image processing unit 256, etc.

[0041] For a text message, the text processing unit 252 may perform text
understanding on the text message, and the core processing module 220 may further
determine a text response.

[0042] For a speech message, the speech processing unit 254 may perform a
speech-to-text conversion on the speech message to obtain text, the text processing
unit 252 may perform text understanding on the obtained text, and the core processing
module 220 may further determine a text response. If it is determined to provide a
response in speech, the speech processing unit 254 may perform a text-to-speech
conversion on the text response to generate a corresponding speech response.

[0043] For an image message, the image processing unit 256 may perform image
recognition on the image message to generate corresponding text, and the core
processing module 220 may further determine a text response. For example, when
receiving a dog image from the user, the Al chat system may determine the type and
color of the dog and further gives a number of comments, such as “So cute German
shepherd! You must love it very much”. In some cases, the image processing unit 256
may also be used for obtaining an image response based on the text response.

[0044] Moreover, although not shown in Figure 2, the API module 250 may
comprise any other processing units. For example, the API module 250 may comprise
a video processing unit for cooperating with the core processing module 220 to
process a video message and determine a response. For another example, the API
module 250 may comprise a location-based processing unit for supporting location-
based services.

[0045] An application recommendation module 280 in the system 200 may
determine whether or not to recommend an application to a user in response to a
query from the user. Taking the query “Rinna, how old are you” as an example, the
application recommendation module 280 may determine that the user does not have
an intention to activate an application, and only wants to have a small talk with the
chatbot.

[0046] Then, the core processing module 220 may determine a response through

an index database 260. The index database 260 may comprise a plurality of index
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items that can be retrieved by the core processing module 220 as responses. The index
items in the index database 260 may be classified into a question-answer pair index
set 262 and a pure chat index set 264. Index items in the question-answer pair index
set 262 are in a form of question-answer pairs, and the question-answer pair index set
262 may comprise question-answer pairs associated with an application such as
application 124. Index items in the pure chat index set 264 are prepared for free
chatting between the user and the chatbot, and may or may not be in a form of
question-answer pairs. It should be appreciated that the term question-answer pair
may also be referred to as query-response pair or any other suitable terms. Taking the
query “Rinna, how old are you” as an example, the core processing module 220 may
determine a response “second year of primary high school” through the pure chat
index set.

[0047] The responses determined by the core processing module 220 may be
provided to a response queue or response cache 234.The responses in the response
queue or response cache 234 may be further transferred to the user interface 210 such
that the responses can be presented to the user in an proper order.

[0048] A user database 270 in the system 200 is used to record user data occurred
in conversations between users and the chatbot. The user database 270 may comprise
a user log database 272 and a user-application usage database 274.

[0049] The user log database 272 may be used to record messages occurred in
conversations between users and the chatbot. For example, the user log database 272
may be used to record user log data of pure chat. For another example, the user log
database 272 may be used to record not only the user log data of pure chat but also
user log data occurred while an application is active. The user log data may be in a
query-response pair form, or may be in any other suitable form.

[0050] The user-application usage database 274 may be used to store every user’s
usage information of applications associated with the chatbot or the Al chat service.
The user-application usage data in the database 274 may provide information for the
application recommendation module 280 to determine how to respond to a user’s
query and whether or not to recommend an application in response to a user’s query.
[0051] Figure 4 illustrates an exemplary chatting flow between a user and a
chatbot according to an embodiment.

[0052] In the chatting flow or conversation, a query “Shiritori” is received by the
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chatbot from a user. The chatbot, specifically the application recommendation module
280, identifies that the query is matched with an application, and additionally
identifies that there is no active application in the conversation currently. Then the
Shiritori application is activated, and the chatbot outputs a response to ask the user to
choose a normal mode or hard mode for the Shiritori application. It should be
appreciated that reasonable modifications may be applicable to this process. For
example, instead of directly activate the Shiritori application, the chatbot may output a
message asking whether the user wants to activate the Shiritori application even when
there is no current active application in the conversation. Either the direct activating
of the application or the outputting of the asking message is an example of
recommending the application performed by the chatbot.

[0053] When the user inputs a query “Normal”, the application recommendation
module 280 sends the query to the current active Shiritori application and the

conversation proceeds. The user and the chatbot/Shiritori application input “like”,

2
2

2% 2%

“keep”, “episode”, “decoder”, “error”, “orange” in turn during the shiritori game.
[0054] A query “I meet a lot with the girl living nearby” is received by the chatbot
from the user. The chatbot, specifically the application recommendation module 280,
identifies that the query is matched with an application, and identifies that there is an
active application in the conversation currently. The chatbot outputs a response for
recommending the matched application, that is, “Oh, do you want to do “love
diagnosis”?”.

[0055] When a positive answer is received, the chatbot switches the current active
application “Shiritori” to the recommended application “love diagnosis”. A sentiment
analysis module may be used to make a positive, negative or neutral judgement of
user’s query based on user’s natural language style inputs. In some implementations,
the chatbot ends the current active application, that is, “We played 3 rounds of
Shiritori. See you next time!”, and activates the matched application, as shown in the
Figure 4. In some other implementations, the chatbot may suspend the current active
application while the newly matched application is active, and may resume the
suspended application when the newly matched application is ended.

[0056] Figure 5 illustrates an exemplary process for recommending an

application according to an embodiment.

[0057] The process 500 starts from 502, at which a chatbot receives a query from
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a user. The query may also be received from an entity such as an intelligent system or
an intelligent bot. From example, the query may be “Shiritori” or any message
inputted from the user such as “normal”, “like”, “I meet a lot with the girl living
nearby”, or the like, as shown in Figure 4.

[0058] At 504, the chatbot, specifically the application recommendation module
280, scores the matching rates between the query and applications associated with the
chatbot. The matching rates between the query and applications may also be referred
to as similarities between the query and applications. The two terms matching rate and
similarity are interchangeably used herein.

[0059] In some implementations, the application recommendation module 280 is
implemented as a machine learning module, which is trained by using user queries,
trigger data of applications, user usage data of the applications, and optionally other
suitable data.

[0060] For a set of applications 524 associated with the chatbot, each application
has a set of keywords which are examples of trigger data. In some implementations,
as shown by the arrows from blocks 524 and 522, the application recommendation
module 280 computes the similarity scores based on the query, the trigger data of the
applications and the user-application usage data stored in the user-application usage
database 274.

[0061] At 506, the application recommendation module 280 identifies whether the
query is matched with one of the applications based on the scores.

[0062] In some implementations, a threshold may be set for an application, and a
matching decision may be made when the similarity score of the application is above
the threshold. On the other hand, a not-matching decision may be made when the
similarity score of the application is under the threshold.

[0063] In some implementations, if more than one matching application is
identified, the application recommendation module 280 may choose the application
having the highest score to recommend.

[0064] In some implementations, the threshold of an application may be updated
dynamically. Initially, the threshold may be set to be a relatively small value to obtain
a better trigger rate of an application. During the usage of the application
recommendation, the threshold may be improved to balance the precision and the

trigger rate of application recommendation. An exemplary process of updating a
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threshold of an application is shown as the following:
1. Initialize the threshold of the application;
2. Set success usage number of the application S to be 0, and failed usage
number of the application F to be O;
3. If'the similarity score of the application is larger than the threshold:
a. Recommend the application,;
b. If the application is finished without interruption and the usage time of
the application is above the average usage time of the application, set S
=S+1;
c. Otherwise, setF =F + 1
4. Update the threshold periodically (such as per week)
a. precision = S/(S+F), trigger rate = S/number of queries during the
period
b. if precision < expected precision value:
i. threshold = threshold + alpha (e.g., alpha is set to be a float in
the range of (0, 0.1))
c. otherwise if trigger rate < expected trigger rate value:
i. threshold = threshold — beta (e.g., beta is set to be a float in the
range of (0, 0.1)).

[0065] The expected precision value and the expected trigger rate value may be a
predefined threshold. It should be appreciated the updating algorithm is for sake of
illustration without any intention to limit the scope of the disclosure.

[0066] When a not-matching decision is made at 506, the process goes to 508, at
which it is determined whether a current application is active during the conversation
between the chatbot and the user.

[0067] In some implementations, in order to detect whether or not an application
is already active, the user-feature usage database is used to store every user’s usage
information of the set of applications. By checking the user-feature usage database as
shown in Figure 6, it is identified that there is no active application currently if the
active data 620 is empty, and it is identified that there is an active application
currently if the active data 620 is not empty.

[0068] When it is identified that there is no active application currently at 508, the
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process goes to 510 at which a pure chat mode is started.

[0069] When it is identified that there is an active application currently at 508, the
process goes to 512 and the current active application continues.

[0070] When a matching decision is made at 506, the process goes to 514, at
which it is identified whether a current application is active during the conversation
between the chatbot and the user.

[0071] When it is identified that there is no active application currently at 514, the
process goes to 520 at which the matched application is activated to become the
current active application.

[0072] When it is identified that there is an active application currently at 514, the
process goes to 516 at which a recommendation for the matched application is
outputted. The recommendation may be presented as a question to ask whether the
user wants to switch to the matched application.

[0073] If a negative answer to the recommendation is received from the user at
518, the process goes to 512 and the current active application continues.

[0074] If a positive answer to the recommendation is received from the user at
518, the process goes to 520 at which the matched application is activated to become
the current active application.

[0075] At 522, the user’s usage data of the current active application is recorded
in the active data 620 of the user-application data base. When the current active
application is ended the active data 620 may be stored as the history data 610.

[0076] Figure 6 illustrates an exemplary user-application usage database 600.
There are two types of data in the database, one is log-style data called history data
610 that stores the history usage of all applications of all users, the other is active-
style data called active data 620 which records the current active application’s
statistical information for a specific user, which is identified by a user ID. When the
current active application is ended, either by the user or by a timeout exception, the
active data 620 may be stored in the history data unit 610.

[0077] The schema of the history data and the active data are identical as shown
in 630 and 640, the difference is that some information in the active data is in
updating since the active application is still working. For example, the timestamp end
information in the active data unit is not available until the current active application

is ended.
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[0078] An exemplary schema of the user-application usage data is illustrated in
630. The exemplary schema includes user ID, application ID, timestamp start,
timestamp end, user query list, application statistics, application session data, is third-
party application, application owner. It should be appreciated that more or less
information elements may be applicable, and the disclosure is not limited to the
specific schema 630. The timestamp start and timestamp end indicate the start time
and end time of the application (identified by application ID) used by the user
(identified by user ID). The user query list includes the user’s inputted queries for this
usage of the application. For example, for a cooking application, the user queries may
be “how to cook spring roll”, “I want to make sushi” and so on inputted in this usage
of the cooking application. The application statistics include statistical information
about this usage of the application, such as the number of rounds that the user played
with “Shirotori” application. Examples of the application session data include how
many times this application was ended in a normal way, how many times this
application was ended in an interrupted way (for example, the application is
interrupted by another application). The application session data may be computed
with respect to a single user and a single application in some implementations, and
may also be computed with respect to a single application and all users in some other
implementations. The application session data may be updated periodically. The
element of is third part application indicates whether the application identified by the
application ID is provided by a third party application provider. The application
owner indicates the application provider’s information, such as the third-party
developer’s name or ID.
[0079] Based on the user-application usage data in this database, machine
learning features may be obtained for training a similarity computing model to
compute similarity scores between queries and applications. The similarity computing
model, as a machine learning model, is implemented in the application
recommendation module 280 or is the application recommendation module 280. The
exemplary machine learning features obtained based on the user-application usage
data are as the following:

1. The accumulated usage frequency of one application with respect to all

applications for current user or all users.

2. The accumulated number of interruptions of one application for current
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user or all users.

3. The rank of the usage of one application among all applications for
current user or all users.

4. The rank of the interruptions of one application among all applications
for current user or all users.

5. Averaged usage time (e.g., in seconds) of one application for current
user or all users.

6. Maximum usage time (e.g., in seconds) of one application for current
user or all users.

7. Accumulated usage time (e.g., in seconds) of one application for
current user or all users.

8. Average time point that one application is triggered by current user.
For example, the time point is mainly in the morning for a weather
report application, is near 12 am or 6 pm for a food recommendation
application.

9. Averaged query length of user’s queries for one application. For
example, the longer the query is, the more the user is engaged in the
current application.

10. Sentiment tendencies of user’s queries for one application. For
example, the more positive the query is, the more the user is engaged
in the current application.

11. Is image uploaded during the usage of one application. In this case, it
is likely to link an application with the image.

12. The number of users that current application is used by.

13. Is the application a third-party application or not. For example, the
weight of a third-party application may be enhanced if the third-party
application developer pays money for that. In some implementations,
the third-party application developer may bid for special trigger words
to help triggering their applications.

[0080] By using the features that may be abstracted from the user-application
usage database, the similarity computing model may be implemented with machine
learning algorithm. An example of the machine learning algorithm may be a gradient

boosting decision tree algorithm used to compute the similarity scores.
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[0081] In some implementations, when current user’s application usage data is
quite limited or even empty, the statistical information of all the existing users may be
used as features for computing the similarity scores for application recommendation.
In this case, the most popular applications which are used by most users or have
relatively long usage time are likely to be recommended to the current user.

[0082] Figure 7 illustrates an exemplary collection of information from user data
according to an embodiment. A user clustering model may be used to automatically
cluster users into a number of groups and further link each group with a list of
keywords which further is connected with events. The word “event” is to express a
group of sentences or sentence-level descriptions that share a common topic key word.
[0083] A Latent Dirichlet allocation (LDA) clustering algorithm may be used at
704 to automatically cluster user data 702 into a plurality of clusters such as cluster 1
706, cluster 2 708 and so on. The user data 702 may be user’s log data stored in the
user log database 272 and/or user-application usage data stored in the user-application
usage database 274. In some implementations, all users’ log data (e.g., in the form of
query-response pairs) and user’s queries stored in the user-application stage database
are collected as the user data 702.

[0084] In order to make the user data time-sensitive, a discounted weight may be
assigned to older user data by a value of A/n, where A takes a value of (0, 1] and n is
the time distance (e.g., number of months) of the user data till the time of clustering.
For example, A may be 0.8 and then for last month’s logs of user data, the weight is
0.8 and for logs of user data two months ago, the weight is 0.8/2 = 0.4. Through this
way, ideas collected from the user clustering process may be “fresh”.

[0085] Each cluster include a list of keywords, such as My Neighbor Totoro, One
shown at 708. It should be

Piece, shown at 706 and Spring roll, Curry, ..

ceey .y

appreciated that although two clusters are shown in the Figure 7, there may be a
certain number of clusters, for example the number of clusters may be in hundreds
level, thousands level, tens of thousands level, or even millions level. A label may be
explicitly defined for each cluster in some implementations. The clusters may just be
annotated by integer numbers in some other implementations. Therefore the clustering
algorithm may be carried on by only predefining the number of clusters without other
configurations.

[0086] Each keyword in each cluster is appended with a list of one or more events.
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An exemplary keyword “My Neighbor Totoro” in cluster 1 is shown at 710, the
keyword “My Neighbor Totoro” is appended with two exemplary events “Rinna, I
want to see the movie of “My Neighbor Totoro”” and “Rinna, can you find the movie
“My Neighbor Totoro” for me” shown at 712 and 714. It should be appreciated that
there may be more or less events appended to a keyword. In some implementations,
user queries from the user data 702, which match a keyword of a cluster, may be
appended to the keyword of the cluster as the events, and users that sent the queries
may be linked to the cluster. Taking the keyword “My Neighbor Totoro” in cluster 1
as an example, a query “Rinna, I want to see the movie of My Neighbor Totoro”
contains the keyword “My Neighbor Totoro”, then the query is appended to the
keyword as the event and accordingly the query as well as users that sent the query is
linked with the cluster 1. All the users that send queries containing the keyword of
“My Neighbor Totoro” may be included in the cluster 1. Similarly, all the users that
send queries containing the keyword of “One Piece” may be included in the cluster 1.
Finally all the users that send queries containing any keyword of cluster 1 may be
included in the cluster 1.

[0087] The user clustering model 1s designed to better understand the frequently
used words and frequently attended events by large-scale users. And the information
collected by the user clustering is helpful for application developers to develop new
applications that fit for the habits of each group of users, so as to improve the
engagement rate of the new developed applications.

[0088] Figure 8 illustrates an exemplary collection of information from web data
according to an embodiment.

[0089] A LDA clustering model may be used at 804 to automatically cluster web
data 802 into a plurality of clusters such as cluster 1 806, cluster 2 808 and so on. The
web data 802 may be from various web resources, examples of which may include
social networks, knowledge-related website and so on.

[0090] Each cluster include a list of keywords, such as Star War, My Neighbor
shown at 808. It should be

Totoro, ..., shown at 806 and Spring roll, sushi, ..

*2 *2

appreciated that although two clusters are shown in the Figure, there may be a certain
number of clusters, as discussed above.
[0091] Each keyword in each cluster is appended with a list of one or more events.

An exemplary keyword “My Neighbor Totoro” in cluster 1 is shown at 810, the
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keyword “My Neighbor Totoro” is appended with two exemplary events ““My
Neighbor Totoro” is a long animation movie produced by Studio Ghibli.” and ““My
Neighbor Totoro” is directed by Hayao Miyazaki.” shown at 812 and 814. It should
be appreciated that there may be more or less events appended to a keyword. In some
implementations, sentence level descriptions (such as sentences 812, 814 or sentences
818, 820) from the web data 802, which match a keyword of a cluster, may be
appended to the keyword of the cluster as the events. As illustrated, the sentences 812
and 814 are appended to the keyword 810 in the cluster 1, and the sentences 818 and
820 are appended to the keyword 816 in the cluster 2.

[0092] Figure 9 illustrates an exemplary link of user clusters and web cluster
according to an embodiment. The same label numbers shown in Figures 7-9 denote
same elements.

[0093] After generating a list of user clusters from user data as shown in Figure 7
and a list of web clusters from web data as show in Figure 8, similar clusters in these
two lists of clusters may be unified. For example, as shown in Figure 9, if a keyword
(e.g., “My Neighbor Totoro” 710) is shared by a cluster in the user cluster list (e.g.,
cluster 1 in the user cluster list) and a cluster in the web cluster list (e.g., cluster 1 in
the web cluster list), then the events (e.g., events 812, 814) appended to the keyword
in the web cluster may be linked to the events appended to the keyword in the user
cluster. This linking is meaningful, since user’s intention of requirement is mostly
included in the events from the user and the events from the web may supply
materials for preparing user’s special intentions, which is identified by the keywords.
Accordingly, the disclosure builds new query-answer pairs by making use of the link
of the user data and web data, where a query is from users and an answer is from the
web.

[0094] In some implements, a query-answer similarity score computing model is
used to find high confidence answers from web data for queries from user data. An

exemplary algorithm of the model is as follows.

For each user cluster Cu in user cluster list:

Find web cluster Cw in web cluster list so that Cw shares the maximum

number of words with Cu;

For each query Qu that is connected with Cu:
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SiMma(Qu, Sw) = 0;
For each sentence Sw that is connected with Cw:
Compute the similarity score sim(Qu, Sw) and record the Sw if sim(Qu,
Sw) > simy,(Qu, Sw);,
SiMma(Qu, Sw) = sim(Qu, Sw);
If simpa(Qu, Sw) >= threshold

Take (Qu, Sw) as a <query, answer> candidate pair.

[0095] The sim(Qu, Sw) denotes the similarity score between Qu and Sw,
simma(Qu, Sw) denotes the maximum similarity score. A machine learning module,
for example, a gradient boosting decision tree, may be trained for computing the
similarity score sim(Qu, Sw), which indicates how good the answer sentence responds
to a query. The query Qu is an event in the user cluster Cu, and the sentence Sw is an
event in the web cluster Cw. The threshold is a predefined value, an example of the
threshold may be 0.5, where the sim(Qu, Sw) ranges from O to 1.

[0096] It should be appreciated that the above algorithm is illustrative without
limitation to the scope of the disclosure and suitable modification may be made to the
algorithm. For example, one best sentence Sw from the web cluster may be found for
one query from the user cluster by using the above algorithm, however as a variation
of the algorithm, the maximum similarity score simuy,(Qu, Sw) is not considered, and
all sentences from the web cluster having scores larger than the threshold may be
taken as candidate answers for the query, therefore it’s possible that multiple
sentences may be found from the web cluster as candidate answers for one query from
the user cluster. It should be appreciated that the finding of candidate query-answer
pairs may be performed periodically based on user data and web data.

[0097] As discussed above, the number of clusters may be in hundreds level,
thousands level, tens of thousands level, or even millions level, therefore rich
candidate query-answer candidate pairs may be found through the above process by
using the link of the user data and web data. In some implementations, the candidate
query-answer pairs may be used to update applications.

[0098] Figure 10 illustrates an exemplary process for updating an application

according to an embodiment.
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[0099] At 1010, the chatbot identifies a user query is matched with an application,
similarly as the YES decision made at 506 of Figure 5.

[00100] At 1020, the matched application is activated, similarly as the process at
520 of Figure 5.

[00101] At 1030, the chatbot identifies whether there are sufficient available
responses for the application. In some implementations, a decision of insufficient
available responses may be made if the number of the available responses for the
application is smaller than a threshold. For example, for a movie topic related
application, it may identify that the available responses are insufficient when the
number of the available responses is smaller than the threshold, and it may further
determine that the application may be updated by complementing movie data from
web.

[00102] At 1040, the query may be linked to a web cluster. The link of the query
and the web cluster may be implemented based on the keywords or events of the
clusters. Taking the query “Rinna, can you find the movie “My Neighbor Totoro” for
me” as an example, this query may be used to trigger a movie-related application at
1020, and may be linked to a web cluster related to movie topics.

[00103] At 1050, data may be obtained from the web cluster to update the
application such as the movie-related application. In some implementations, the
candidate query-answer pairs discussed above corresponding to the sentences of the
web cluster may be obtained. As discussed above, since user’s intention of
requirement is mostly included in the events from the user and the events from the
web may supply materials for preparing user’s special intentions, the candidate query-
answer pairs obtained for the application may be used to prepare user’s various
intentions with web materials. In some other implementations, the sentences in the
web cluster which are not included in the available responses of the application may
be obtained. Taking the movie-related application as an example, data about new
movies from the web may be obtained to update the application.

[00104] At 1060, the data obtained from the web cluster are appended to the
application.

[00105] Although the updating of an application is performed as needed after the
application is triggered as illustrated in Figure 10, it may be possible that the updating

of an application may be performed periodically based on the candidate query-answer
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pairs, which are also updated periodically.
[00106] It should be appreciated that reasonable modification may be made to the
process of updating an application. For example, after the matched application is
activated at 1020, if a second user query is received but a response cannot be obtained
from the application’s data, it may determine that the available responses is
insufficient at 1030, then a response for the second user query may be obtained from
web data or web cluster, and meanwhile the application may be updated by collecting
data from the web data, as discussed at 1040 to 1060.
[00107] In addition to the update of existing application by using the user clusters
and the web clusters which are obtained from user data and web data, the user clusters
and web clusters may also be used to drive idea collection about applications.
Specifically, since web data is updating in a fast speed and the chatbot is not
guaranteed to include the novel events or hot keywords such as new named entities,
new games, new movies and so on, the web cluster list may be used to collect novel
ideas for constructing new applications for the chatbot. For example, for one web
cluster, there are quite a few keywords appearing in users’ log data and/or there is not
a corresponding cluster from user cluster list, then the event sentences from the web
may be used as materials or data resources for preparing new applications.
[00108] In addition, the user clustering may also be used to improve the application
recommendation performed by the application recommendation module 280 since the
user clustering is helpful for better understanding the frequently used words and
frequently attended events by large-scale users. In addition to the above mentioned
features obtained from the user-application usage database, one or more of the
following features may be used in the machine learning module implemented at the
application recommendation module 280 for computing similarity scores between a
query and trigger data of applications:
1. The clusters that current user belongs to.
2. The type of an application. Examples of the application type may comprise
a time-sensitive application, game-style application, functional application
such as weather report application, image-based application, and other
suitable types of application.
3. The edit distance in word level between a query and the trigger word list.

4. The edit distance in character level between a query and a trigger word,;
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5. The word2vec similarity score between a query and a trigger word.

6. BM2S5 score between a query and a trigger word.

[00109] Figure 11 illustrate an exemplary process for updating key words of an
application according to an embodiment.

[00110] At 1110, the chatbot identifies a user query is matched with an application.
[00111] At 1120, the chatbot recommends the application to the user. The
recommendation may be implemented as the process at 516 of Figure 5 when there is
a current active application. The recommendation may also be performed whenever
the matching decision at 1110 is made, irrespective whether there is a current active
application or not.

[00112] At 1130, the chatbot receives user’s feedback in response to the
recommendation of the application.

[00113] At 1140, the chatbot may identify whether the user’s feedback is positive
or negative, for example, by using a sentiment analysis module.

[00114] At 1150, the matched application is activated in response to a positive
feedback.

[00115] At 1160, the chatbot may identify whether the application is ended
normally. In some implementations, the application is identified to be ended normally
when the application is finished without interruption and/or the usage time of the
application is above average usage time. The average usage time may be average
usage time of the application among multiple users, and may also be average usage
time of the application by the current user.

[00116] At 1170, the user query is added to the keyword list of the application as a
new keyword of the application. Accordingly the keywords of the application may
self-grow along with the usage of the application.

[00117] Tt should be appreciated that although the term keyword is used in the
description, the keywords of an application are not limited to a word-level keyword,
actually the keywords of an application may be phase-level keywords, sentence-level
keywords, or pattern-level keywords, which may be collectively referred to as trigger
data of the application.

[00118] It should be appreciated that reasonable modification may be made to the

process of updating key words. For example, the user query may be added to the
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keyword list of the application at 1170 when determining a positive feedback to the
recommendation is received at 1150, without considering whether the application is
ended normally at 1160.

[00119] Figure 12 illustrates an exemplary process for application recommendation
through intelligent automated chatting according to an embodiment.

[00120] At 1210, a query is received in a conversation. At 1220, matching rates
between the query and applications are scored. At 1230, the query is identified to be
matched with a first application of the applications based on the scores. At 1240, the
first application is recommended in the conversation.

[00121] In some implementations, the query may be added into trigger data of the
first application in response to a positive answer to the recommendation. In some
other implementations, the query may be added into the trigger data of the first
application if the first application is finished without interruption and/or the usage
time of the first application is above an average usage time.

[00122] In some implementations, the recommending the first application may be
implemented by outputting a question about whether to activate the first application.
In some implementations, the recommending the first application may be
implemented by activating the first application.

[00123] In some implementations, it may identify that a second application is
active after identifying the query is matched with the first application. The
recommending the first application may be implemented by outputting a question
about whether to switch from the second application to the first application. A switch
from the second application to the first application may be performed in response to a
positive answer to the question. The second application may be continued in response
to a negative answer to the question.

[00124] In some implementations, usage data of the first application and/or the
second application associated with the user may be recorded in a user-application
usage database.

[00125] In some implementations, a second query is received while the first
application is active. A second response to the second query may be obtained from
web data and presented to the user. The second query and the second response may be
appended to the first application, so as to update the first application’s query-response

pairs.
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[00126] In some implementations, it identifies that available query-response pairs
for the first application are insufficient. Candidate query-response pairs are appended
to the first application, so as to update the first application’s query-response pairs.
Queries of the candidate query-response pairs are from user data and responses of the
pairs are from a web data.

[00127] In some implementations, the query is determined to be matched with the
first application based on a matching rate between the query and the first application
and a threshold of the first application. The threshold of the first application may be
updated based on the number of successful usages of the first application and the
number of unsuccessful usages of the first application.

[00128] In some implementations, the matching rates between the query and the
applications are scored based on the query, trigger data of the applications, and at
least one of user-application usage data of the applications, user profile, monetary bid
information of the applications, types of the applications, latent semantic scores
between the query and the trigger data. The user profile comprises user cluster
information indicating which of a plurality of clusters the user belongs to, wherein
each cluster includes a list of users and a list of keywords.

[00129] Figure 13 illustrates an exemplary process for information collection
according to an embodiment.

[00130] At 1310, a plurality of user clusters are generated based on user data
associated with a service, wherein a user cluster comprises a set of users and a set of
key words, and a key word in the user cluster is appended with one or more sentence-
level descriptions. At 1320, the plurality of user clusters are stored in a database.
[00131] An example of the service may be a chatbot service or Al chatting service
as discussed above. It may be appreciated that the information collection process may
be applicable to chatting service such IM service, through which users chat with each
other rather than chat with a chatbot. The user clusters obtained from the user data of
such chatting service may also be used to reflect users’ intention of requirement.
[00132] In some implementations, the user data may be clustered into a plurality of
user clusters. For a key word in a user cluster, one or more sentence-level descriptions
from one or more users in the user data are appended to the key word of the user
cluster, and the one or more users are included in the user cluster.

[00133] In some implementations, a plurality of web clusters are generated based
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on web data. A web cluster includes a list of key words, and a key word in the web
cluster is appended with one or more sentence-level descriptions.

[00134] In some implementations, the web data may be clustered into a plurality of
web clusters. For a key word in a web cluster, one or more sentence-level descriptions
from one or more users in the web data are appended to the key word of the web
cluster.

[00135] In some implementations, for a key word which is included in both a user
cluster and a web cluster, the sentence-level descriptions of the key word of the web
cluster are appended to the key word of the user cluster.

[00136] In some implementations, query-response pairs are obtained based on the
plurality of user clusters and the plurality of web clusters. Queries of the pairs are
from the user clusters and responses of the pairs are from the web clusters.
Applications associated with the service may be updated by using the query-response
pairs.

[00137] In some implementations, the user data may comprise at least one of user
chatting log data and user-application usage data. Information indicating
recommendation of application development may be generated based on at least one
of the user data (i.e., the historical user chatting log data and user-application usage
data) and web data. For example, one or more web clusters which contain a number of
keywords appearing in the user clusters are identified. One or more web clusters
which do not correspond to any of the user clusters are identified. Therefore the
information collection from at least one of the user data and the web data facilitates
the application recommendation in one aspect and provides information for
application development in another aspect.

[00138] Figure 14 illustrates an exemplary apparatus for application
recommendation through intelligent automated chatting according to an embodiment.
[00139] The apparatus 1400 comprises an obtaining module 1410 and a
recommending module 1420. The obtaining module 1410 may obtain a query in a
conversation. The recommending module 1420 may score matching rates between the
query and applications, identify that the query is matched with a first application of
the applications based on the matching rates, and recommend the first application in
the conversation.

[00140] In some implementations, the recommending module 1420 may
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recommend the first application by outputting a question about whether to activate the
first application. In some implementations, the recommending module 1420 may
recommend the first application by activating the first application.

[00141] In some implementations, the recommending module 1420 may identify a
second application is active after identifying the query is matched with the first
application. The recommending module 1420 may recommend the first application by
outputting a question about whether to switch from the second application to the first
application. The recommending module1420 may switch from the second application
to the first application in response to a positive answer to the recommendation. The
recommending module 1420 may continue the second application in response to a
negative answer to the recommendation.

[00142] It should be appreciated that the recommending module 1420 may perform
any operations related to application recommendation according to the various
embodiments as mentioned above in connection with Figures 1-13. It should be
appreciated that the apparatus 1400 may also comprise any other modules configured
for performing any operations of the methods for application recommendation
according to the various embodiments as mentioned above in connection with Figures
1-13.

[00143] Figure 15 illustrates an exemplary apparatus for information collection
according to an embodiment.

[00144] The apparatus 1500 comprises a generating module 1510 and a storing
module 1520. The generating module 1510 may generating a plurality of user clusters
based on user data associated with a service. A user cluster comprises a set of users
and a set of key words, and a key word in the user cluster is appended with one or
more sentence-level descriptions. The storing module 1520 may store the plurality of
user clusters in a database.

[00145] It should be appreciated that the generating module 1510 may perform any
operations related to information collection according to the various embodiments as
mentioned above in connection with Figures 1-13. It should be appreciated that the
apparatus 1500 may also comprise any other modules configured for performing any
operations of the methods for information collection according to the various
embodiments as mentioned above in connection with Figures 1-13.

[00146] Figure 16 illustrates an exemplary computing system according to an
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embodiment.

[00147] The system 1600 may comprise one or more processors 1610. The system
1600 may further comprise a memory 1620 that is connected with the one or more
processors 1610.

[00148] The memory 1620 may store computer-executable instructions that, when
executed, cause the one or more processors 1610 to receive a query in a conversation,
score matching rates between the query and applications, identify that the query is
matched with a first application of the applications based on the matching rates, and
recommend the first application in the conversation.

[00149] The memory 1620 may store computer-executable instructions that, when
executed, cause the one or more processors 1610 to generate a plurality of user
clusters based on user data associated with a service and store the plurality of user
clusters in a database, wherein a user cluster comprises a set of users and a set of key
words, and a key word in the user cluster is appended with one or more sentence-level
descriptions.

[00150] It should be appreciated that the computer-executable instructions, when
executed, cause the one or more processors 1610 to perform any operations of the
processes according to the embodiments as mentioned above in connection with
Figures 1-13.

[00151] The embodiments of the present disclosure may be embodied in a non-
transitory computer-readable medium. The non-transitory computer-readable medium
may comprise instructions that, when executed, cause one or more processors to
perform any operations of the processes according to the embodiments as mentioned
above.

[00152] It should be appreciated that all the operations in the processes described
above are merely exemplary, and the present disclosure is not limited to any
operations in the processes or sequence orders of these operations, and should cover
all other equivalents under the same or similar concepts.

[00153] It should also be appreciated that all the modules in the apparatuses
described above may be implemented in various approaches. These modules may be
implemented as hardware, software, or a combination thereof. Moreover, any of these
modules may be further functionally divided into sub-modules or combined together.

[00154] Processors have been described in connection with various apparatuses
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and methods. These processors may be implemented using electronic hardware,
computer software, or any combination thereof. Whether such processors are
implemented as hardware or software will depend upon the particular application and
overall design constraints imposed on the system. By way of example, a processor,
any portion of a processor, or any combination of processors presented in the present
disclosure may be implemented with a microprocessor, microcontroller, digital signal
processor (DSP), a field-programmable gate array (FPGA), a programmable logic
device (PLD), a state machine, gated logic, discrete hardware circuits, and other
suitable processing components configured to perform the various functions described
throughout the disclosure. The functionality of a processor, any portion of a processor,
or any combination of processors presented in the present disclosure may be
implemented with software being executed by a microprocessor, microcontroller,
DSP, or other suitable platform.

[00155] Software shall be construed broadly to mean instructions, instruction sets,
code, code segments, program code, programs, subprograms, software modules,
applications, software applications, software packages, routines, subroutines, objects,
threads of execution, procedures, functions, etc. The software may reside on a
computer-readable medium. A computer-readable medium may include, by way of
example, memory such as a magnetic storage device (e.g., hard disk, floppy disk,
magnetic strip), an optical disk, a smart card, a flash memory device, random access
memory (RAM), read only memory (ROM), programmable ROM (PROM), erasable
PROM (EPROM), electrically erasable PROM (EEPROM), a register, or a removable
disk. Although memory is shown separate from the processors in the various aspects
presented throughout the present disclosure, the memory may be internal to the
processors (e.g., cache or register).

[00156] The previous description is provided to enable any person skilled in the art
to practice the various aspects described herein. Various modifications to these
aspects will be readily apparent to those skilled in the art, and the generic principles
defined herein may be applied to other aspects. Thus, the claims are not intended to be
limited to the aspects shown herein. All structural and functional equivalents to the
elements of the various aspects described throughout the present disclosure that are
known or later come to be known to those of ordinary skill in the art are expressly

incorporated herein by reference and are intended to be encompassed by the claims.



WO 2018/161306 PCT/CN2017/076133
27

WHAT IS CLAIMED IS:

1. A method for application recommendation through intelligent automated
chatting, comprising:

receiving a query in a conversation;

scoring matching rates between the query and applications;

identifying that the query is matched with a first application of the applications

based on the matching rates; and

recommending the first application in the conversation.

2. The method of claim 1, the recommending the first application further

comprises performing one of the following:
outputting a question about whether to activate the first application; or

activating the first application.

3. The method of claim 1, further comprising:

identifying a second application is active after identifying the query is matched

with the first application;

the recommending the first application further comprises outputting a question

about whether to switch from the second application to the first application; and
the method further comprises performing one of the following:

switching from the second application to the first application in response to

a positive answer to the question, or

continuing the second application in response to a negative answer to the

question.

4. The method of claim 3, further comprising:

recording usage data of the first application and/or the second application

associated with the user in a user-application usage database.
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5. The method of claim 3, further comprising:

receiving a second query while the first application is active;
obtaining a second response to the second query from web data;
outputting the second response; and

appending the second query and the second response to the first application.

6. The method of claim 1, further comprising performing one of the following:
adding the query into trigger data of the first application in response to a positive

answer to the recommendation; or

adding the query into the trigger data of the first application if the first
application is finished without interruption and/or the usage time of the first

application is above an average usage time.

7. The method of claim 1, further comprising:

identifying that available query-response pairs for the first application are

insufficient; and

appending candidate query-response pairs to the first application, where queries
of the candidate query-response pairs are from user data and responses of the pairs are

from a web data.

8. The method of claim 1, the identifying the query is matched with the first

application further comprises:

identifying the query is matched with the first application based on a matching

rate between the query and the first application and a threshold of the first application.

9. The method of claim 8, wherein the threshold of the first application is
updated based on the number of successful usages of the first application and the

number of unsuccessful usages of the first application.

10. The method of claim 1, wherein the scoring further comprises:
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scoring the matching rates based on the query, trigger data of the applications,
and at least one of user-application usage data of the applications, user profile,
monetary bid information of the applications, types of the applications, latent

semantic scores between the query and the trigger data.

11. The method of claim 10, wherein the user profile comprises user

cluster information indicating which of a plurality of clusters the user belongs to.

12. A method for collecting information, comprising:

generating a plurality of user clusters based on user data associated with a
service, wherein a user cluster comprises a set of users and a set of key words, and a
key word in the user cluster is appended with one or more sentence-level descriptions;

and

storing the plurality of user clusters in a database.

13. The method of claim 12, further comprising:

generating a plurality of web clusters based on web data, wherein a web cluster
includes a list of key words, and a key word in the web cluster is appended with one

or more sentence-level descriptions.

14. The method of claim 13, further comprising

obtaining query-response pairs based on the plurality of user clusters and the
plurality of web clusters, wherein queries of the pairs are from the user clusters and

responses of the pairs are from the web clusters.

15. The method of claim 14, further comprising

updating applications associated with the service by using the query-response

pairs.

16. The method of claim 13, wherein the user data comprises user chatting

log data and user-application usage data, and the method further comprises:
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generating information indicating recommendation of application development

based on at least one of the user clusters and the web clusters.

17. The method of claim 16, wherein the generating information further

comprises:

identifying one or more web clusters which contains a number of keywords

appearing in the user clusters; and/or

identifying one or more web clusters which do not correspond to any of the user

clusters.

18. An apparatus for application recommendation through intelligent

automated chatting, comprising:
an obtaining module for obtaining a query in a conversation; and

a recommending module for scoring matching rates between the query and
applications, identifying that the query is matched with a first application of the
applications based on the matching rates, and recommending the first application in

the conversation.

19. The apparatus of claim 18, wherein recommending module is further

for recommending the first application by performing one of the following:
outputting a question about whether to activate the first application; or

activating the first application.

20. The apparatus of claim 18, wherein recommending module is further

for:

identifying a second application is active after identifying the query is matched

with the first application;

recommending the first application by outputting a question about whether to

switch from the second application to the first application; and

performing one of the following:
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switching from the second application to the first application in response to

a positive answer to the question, or

continuing the second application in response to a negative answer to the

question.
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