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(57) Abstract: Method and apparatus for assisting psychological cure in automated chatting. At least one message may be received in a

chat

flow, a psychological test may be performed based on the at least one message, and a cure strategy may be provided based at least

on the psychological test. A first request for obtaining user information of a user may be received in a chat flow, the user information

may be provided based on the first request, a second request for obtaining a suggested cure strategy for the user may be received, and
the suggested cure strategy may be provided based on the second request, wherein the suggested cure strategy may be determined based

at least on the user information.
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ASSISTING PSYCHOLOGICAL CURE IN AUTOMATED CHATTING

BACKGROUND

{6001} Artificial Intelligence (Al) chatbot is becoming more and more popular,
and 1s being apphied in an increasing number of scenarios. The chatbot 1s designed to
stmuiate people’s conversation, and may chat with users by text. speech, image, etc.
Generally, the chatbot may scan for keywords within a message input by a user or
apply natural language processing on the message, and provide a response with the

most matching keywords or the most similar wording pattern to the vser.

SUMMARY

(8602} This Summary is provided to introduce a selection of concepts that are
further described below in the Detatled Description. It is not intended to identify key
teatures or essential features of the claimed subject matter, nor 1s it intended to be
used to limit the scope of the claimed subject matter.

10003} Embodiments of the present disclosure propose method and apparatus for
assisting psychological cure in automated chatting. In some implementations, at least
one message may be received 1o a chat flow, a psychological test may be performed
based on the at least one message, and a cure strategy may be provided based at least
on the psychological test. In some implementations, a first request for obtaining user
information of a user may be received in a chat {low, the user information may be
provided based on the first request, a second request for obtaining a suggested cure
strategy for the uwser may be received, and the suggested cure strategy may be
provided based on the sccond request, wherein the suggested cure strategy may be
determined based at least on the user inlormation.

16004} 1t should be noted that the above one or more aspects comprise the features
hereinafter fully described and particularly pointed out in the claims. The {ollowing
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 cquivalents.

BRIEF DESCRIPTION OF THE DRAWIRGS
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{8065} The disclosed aspects will hereinafter be described i connection with the
appended drawings that are provided to illustrate and not to limit the disclosed aspects.
10006} FIG. 1 illustrates an exemplary application scenario of a chatbot according

to an embodiment.

190067} FI1G.2 illastrates an exemplary chatbot systern according to an embodiment.
10008} FI(G.3 illustrates an exemplary user interface according to an embodiment.
10009} FI(G 4 ilustrates an exemplary chat window according to an embodiment.
10016} FI1G.5 illustrates an exemplary result of a psychologist test according to an
embodiment.

10011} FIG.6 iHustrates an exemplary chat window according to an embodiment.
10012} FI(G.7 iHustrates an exemplary chat window according to an embodiment.
10613} FIG.8 dlustrates an exemplary chat window according to an embodiment.
10014} FI1G.9 iHustrates an exemplary chat window according to an embodiment.
19015} FI1G. 10 illustrates an exemplary emotion card according to an embodiment.
{0016} FIG.11 illustrates an exemplary chat window according to an embodiment.
10017} FIG.12 illustrates an exemplary sentiment analysis model according to an
embodiment.

19018} F1G.13 illustrates an exemplary process for voice encoding according to an
embodiment.

10019} FI(G.14 illustrates an excmplary residual learning block for image encoding

according to an embodiment.
19020} F1G.15 illustrates an exemplary residoal network for image encoding
according to an embodiment.
10021} FIG.16 illustrates an exemplary process for video encoding according (o

an embodiment.

100622} FIG.17 illustrates an exemplary emotion curve according o an
embodiment.

10023} FI(G.18 illustrates an exemplary chat window according to an embodiment.
10024} FIG. 19 illustrates an exemplary process for establishing a psychological

knowledge graph according to an embodiment.
10025} FIG.20 illustrates an exemplary process for establishing a psychological
knowledge graph according to an embodiment.

10026} FIG.21 illustrates an exemplary process for performing an implicit
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psychological test according to an erobodimnent.

10027} F1G.22 illustrates an exemplary process for generating a cure strategy
through a Dynamic Memory Network (DMN) model according to an embodiment.
10028} F1G.23 illustrates a flowchart of an exemplary method for assisting
psychological cure in auntomated chatting according to an embodiment.

10029} FI1G.24 illustrates a flowchart of an exemplary method for assisting
psychological cure in automated chatting according to an embodiment.

1060306} F1G.25 illustrates an exemplary apparatus for assisting psychological cure
in automated chatting according to an embodiment.

10031} FIG.26 illustrates an exemplary apparatus for assisting psychological cure
in antomated chatting according to an cmbodiment.

10632} FI1G.27 iHustrates an exemplary apparatus for assisting psychological cure

in automated chatting according to an embodiment.

DETAILED DESCRIPTION

[6033] The present disclosure will now be discussed with reference to several
cexampie implementations. It is to be understood that these implementations are
discussed ounly {or enabling those skilled in the art to better understand and thus
implement the embodiments of the present disclosure, rather than suggesting any
hmitations on the scope of the present disclosure.

16034} Usually, it is difficalt and essential to capture and evaluate people’ strong
negative emotions when they are facing or experienced hard times with heavy stresses
remained in their mind. One fact s that not only young people but also children and
adult people may have stresses during their ordinary life. Conventional psychological
cure methods cannot detect people’ strong vegative emotions, such as, tendency of
suicide, in an automatic and efficient way. This is because that people tend to close
their mind to other people and do not want to talk too much 1o details what they are
suffering. Even for close friends, there is still a tendency to pretend to be “happy” to
keep their relationship, and to hide individeal unhappioess with no one else {o talk to.
Moreover, change of emotion always comes from small or sudden changes of daily
life, and it is difficult to detect these changes “in-time” even for real world
psychologists. Furthermore, there are too many people living in the real world, yet the

number of qualified psychologists is quite limited, and thus the limited resources of
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real world psychologists are not safficient for in-time psychological cure for a great
number of people.

100635} The embodiments of the present disclosure propose to use a chatbot to
assist psychological cure. Herein, “psychological cure” may refer to psychotherapy,
psychological counselling, psychological fests, efc.

10036} Instead of talking to real world people about sufferings or stresses, it is
easier for a person to talk to a chatbot with angry words, sad words, dirty words, ¢tc.,
since the person knows that these words will not actually hurt anybody in the real
world. This opens a door for detecting people’ negative emotions and further

30

providing a comresponding cure strategy. Herein, “cure strategy”’ wmay refer to
psychological cure solution, psychological cure suggestion, etc.

(6637} As a person talks more and more with a chatbot, an emotion curve across
timeline may be generated to better analyze the person’s emotional change during a
time period. This information may be further used for building a responding cure
strategy for the person.

10038} According {o the embodiments of the present disclosure, as a result of
accumulating large-scale individual person’s emotion data and psychological cure
strategies, the chatbot may learn how (o provide a personalized cure strategy through
deep learning techniques. This chatbot may act as a virtual psychologist {or users or
act as an assistant for psychologists. Hereinafter, “osers” may refer to persons chatting
with the chatbot and being monitored by the chatbot in terms of psychological
conditions. Morcover, hereinafter, “psychologists” may refer to persons using the
chatbot for providing psychological cure or salvation, e.g., doctors 1o a psychological
department of a hospital, social workers providing psychological salvation, teachers in
schools, etc. The chatbot may become more and more powerful throoagh online
training processes, and may assist or even take place of real world psychologists for
providing 24-hour psychological services.

100391 The embodiments of the present disclosure further propose a sentiment
analysis classifier that takes text, voice, image and video as inputs. The sentiment
analysis process may help generating personalized emotion curves and cure strategies.
10040} The embodiments of the present disclosure further propose a Dynamic
Memory Network (DMN)-based cure strategy reasoning framework, {or generaling a

cure strategy that is to be provided to a user or a psychologist.
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10041} The embodiments of the present disclosure propose user interfaces (Uls)
for both users and psychologists. In a Ul between the chatbot and a user, the chatbot
may chat with the user, collect information of the user, provide cure strategies to the
user, infroduce a psychologist to provide cure strategies, etc. In a Ul between the
chathot and a psychologist, the chatbot may chat with the psychologist, provide
information of users, provide suggested cure strategies to the psychologist, introduce
g user, efc.

16042} The chatbot according to the embodiments of the present disclosure may
assist psychological cure, e.g., performing psychological tests. providing cure
strategies, etc. Thus, for example, the chatbot may detect people who are suffering
negative emotions, and help preventing these people from taking extreme actions of
hurting themselves or other people.

10043} FIG.1 illustrates an exemplary application scenario 100 of a chatbot
according to an embodiment.

10044} In FIG.1, a network 110 is applied for interconnecting among a chatbot
server 120, a terminal device 130 and a terminal device 140,

10045} 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
vartous 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 technigues, the network 110 may be a circuit switching network, a packet
switching network, etc.

10046} The terminal device 130 and the terminal device 140 may be any type of
electronic computing devices capable of connecting to the network 110, assessing
servers or websites on the network 110, processing data or signals, etc. For example,
the terminal device 130 and the terminal device 140 may be deskiop compuiers,
laptops, tablets, smart phones, etc. Although only two terminal devices are shown in
FI(G. 1, it should be appreciated that a different number of terminal devices may
connect to the network 110

190471 In an implementation, the terminal device 130 may be used by a user. The
terminal device 130 may include a chatbot client 132 which may provide automated

chatting service for the user. In some cases, the chatbot client 132 may interact with
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the chatbot server 120, For example. the chatbot chient 132 may transmif messages
input by the user to the chatbot server 120, and receive responses associated with the
messages {rom the chatbot server 120. However, it should be appreciated that, in other
cases, instead of interacting with the chatbot server 120, the chatbot client 132 may
also locally generate responses to messages input by the user. Herein, “messages”
may refer to any input information, e.g., queries from the user, answers of the user to
guestions from the chatbot, cte.

{6048} In an implementation, the terminal device 140 may be used by a
psychologist. The terminal device 140 may include a chatbot client 142 which may
provide automaled chatiing service for the psychologist. In some cases, the chatbot
client 142 may interact with the chatbot server 120. For example, the chatbot client
142 may transmit messages input by the psychologist to the chatbot server 120, and
receive responses associated with the messages from the chatbot server 120. However,
it should be appreciated that, in other cases, instead of interacting with the chatbot
server 120, the chatbot client 142 may also locally generate responses to messages
input by the psychologist.

(6049} In some implementations, the chatbot client 132 and the chatbot client 142
may cooperate with each other. For exarople, a session connection between the user
and the psychologist may be established in a chat flow between the user and the
chatbot that is maintained by the chatbot client 132 in the terminal device 130.
Meanwhile, the session connection may also be presented in a chat flow between the
psychologist and the chatbot that is maintained by the chatbot client 142 in the
terminal device 140. Herein, “session” may refer (o a time-continuous dialog between
two chatting participants, and may include messages and responses in the dialog;
“session connection” may refer to a connection for carrying a session; and “chat flow”
may refer to a chatting procedure including messages and responses {rom two chatting
participants, and may Comprise one or more sessions.

6030} The chatbot server 120 may connect to or incorporate a chatbot database
122. The chatbot database 122 may comprise information that can be used by the
chatbot server 120 for generating responses.

(0051} It should be appreciated that all the network entitics shown in FIG.1 are
exemplary, and depending on specific application requirements, any other network

entitics may be involved in the application scenario 100,
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19052} F1G.2 dlustrates an exemplary chatbot system 200 according fo an
embodiment.
10053} The chatbot system 200 may comprise a Ul 210 for presenting a chat

window. The chat window may be used by the chatbot for interacting with a user or a
psychologist.

10034} The chatbot system 200 may comprise a core processing module 220. The
core processing module 220 is configured for, during operation of the chatbot,
providing processing capabilities through cooperation with other modules of the
chatbot system 200.

{0055} The core processing module 220 may obtain messages input by the user or
psychologist in the chat window, and store the messages in the message queue 232.
The messages may be in various multimedia forms, such as, text, speech, image,
video, etc.

10056} The core processing module 220 may process the messages 1o the message
queue 232 in a first-in-first-out manner. The core processing module 220 may invoke
processing units in an application program interface (API) module 240 for processing
various forms of messages. The AP module 240 may comprise a text processing unit
242, a speech processing unit 244, an image processing unit 246, etc.

1005871 For a text message, the text processing unit 242 may perform text
understanding on the text message, and the core processing module 220 may further
determine a text response.

[0058] For a speech message, the speech processing unit 244 may perform a
speech-to-text conversion on the speech message to obtain text sentences, the text
processing unit 242 may perform text understanding on the obtained text sentences,
and the core processing module 220 may further determine a text response. I if 1s
determined to provide a response in speech, the speech processing unit 244 may
performa a text-to-speech conversion on the text response to generate a corresponding
speech response.

100659} For an image message, the image processing unit 246 may perform image
recognition on the image message to generate corresponding texts, and the core
processing module 220 may further determine a text response. In some cases, the
tmage processing unit 246 may also be used for obtaining an image response based on

the text response.
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19060} Moreover, although not shown in FIG.2, the APl module 240 may also
comprise any other processing units. For example, the APl module 240 may comprise
a video processing unit for cooperating with the core processing module 220 to
process a video message and determine a response.

19061} The core processing module 220 may determine respouses through aun
index database 250. The index database 250 may comprise a plurality of index items
that can be retrieved by the core processing module 220 as responses. The index items
in the index database 250 may be classified into a pure chat index set 252 and a
psychological knowledge graph 254. The pure chat index set 252 may comprise index
tems that are prepared for f{ree chatting between the chatbot and users or
psychologists, and may be established with data from, e.g., social networks. The index
items i the pure chat index set 252 may or may not be 1n a form of question-answer
{(QA) pair. Question-answer pair may alsc be referred to as message-response pair.
The psychological knowledge graph 254 may comprise a number of psychological
data pairs in ong or more psychological domains. A psychological data pair may be
denoted as <Dara 1, Data 2>, where a {irst data “Data 17 and a second data “Daia 27
are a pair of psychological data that are relevant to each other.

19062} The chatbot system 200 may comprise a psychological assisting module
260. The psychological assisting module 260 may be used for assisting psychological
cure according to the embodiments of the present disclosure. For cxample, the
psychological assisting module 260 may output cure strategies, emotion curves, eic.,
and the core processing module 220 may take outputs of the psychological assisting
module 260 as responses.

10063} The psychological assisting module 260 may comprise a DMN module
262, which is used for performing DMN-based reasoning to generate a cure strategy.
The psychological assisting module 260 may comprise a sentiment analysis classifier
264, which is used for performing sentiment analysis on input messages. Moreover,
although not shown, the psychological assisting module 260 may further comprise
any modules that can be implemented for assisting psychological cure according to
the embodiments of the present disclosure.

(0064} The responses determined by the core processing module 220 may be
provided to a response queue or response cache 234. For example, the response cache

234 may cnsure that a scquence of responses can be displayed in a pre-defined time
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stream. Assuming that, for a message, there are no less than two responses determined
by the core processing module 220, then a time-delay setting for the responses may be
necessary. For example, if a message input by the player is “Did you eat your
breakfast?”, two responses may be determined, such as, a first response “Yes, 1 ate
bread” and a second response “How about you? Still feeling hungry?”. In this case,
through the response cache 234, the chatbot may ensure that the first response is
provided to the player immediately. Further, the chatbot may ensure that the second
response is provided in a time delay, such as 1 or 2 seconds, so that the second
response will be provided to the player 1 or 2 seconds after the first response. As such,
the response cache 234 may manage the to-be-sent responses and appropriate timing
for cach response.

8065} The responses in the response queue or response cache 234 may be {urther
transferred to the Ul 210 such that the responses can be displayed to the user in the
chat window.

10066} It should be appreciated that all the elements shown in the chatbot system
200 in FIG.2 are exemplary, and depending on specific application requirements, any
shown elements may be omitted and any other elements may be involved in the

chatbot system 200.

100671 FI1G.3 illustrates an exemplary user interface 300 according to an
embodiment.
8068} The user interface 300 is included in a terminal device, and may comprise

a presentation area 310, a control area 320 and an input area 330. The prescntation
area 310 displays messages and responses in a chat flow. The control area 320
includes a plurality of virtual buttons for the user or psychologist to perform message
input settings. For exarople, the user or psychologist may select to make a voice jnput,
attach image files, select emoji symbols, make a short-cut of the current screen, etc.
through the countrol area 320. The joput area 330 1s used by the user or psychologist
for inputting messages. For example, the user or psychologist may type text through
the input area 330. The chat window 300 may {urther comprise a virtual button 340
for confirming to send input messages. If the user or psychologist touches the virtual
button 340, the messages input in the input area 330 may be sent to the presentation
area 3140,

16069} It should be noted that all the elements and their layout shown in FIG.3 are
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exemplary. Depending on specific application requirernents, the user interface in
FIG.3 may omit or add any elements, and the layout of the elements in the user
interface in FI(.3 may also be changed m various approaches.

186076} F1G.4 illustrates an exemplary chat window 400 between a chatbot and a
user according to an embodiment. The chat window 400 shows a procedure of
performing an explicit psychological test. The explicit psychological test may also be
referred to as a formatted psychological test, and may comprise a plurality of
psychological questions and reference answers that are predetermined artificially or
automatically. There may be various types of explicit psychological tests that belong
to various psychological domains, e.g., “Love”, “Work™, “Family”, “Interpersonal
relationship”, etc.

18671} An explicit psychological test may be determined to be performed if the
user explicitly requires a psychological test by inputting a message, e.g.. “I want to
take a psychological test”. Moreover, an explicit psychological test may also be
determined to be performed if the user inputs a message including a positive response,
e.g., “Yes”, to a question, e.g., “Do you want to take a psychological test?” from the
chatbot. An example of the latter is shown in the chat window 400. However, it
should be appreciated that the chat flow n the chat window 400 is exemplary, and the
embodiments of the present invention are not limited to any detailed expressions or
procedures in the chat window 400.

(6072} As shown in the chat window 400, when the chatbot asks “Do you want to
take a psychological test?”, the user inputs a message “Sure, why not?” as a reply.
The chatbot may determine, based on the message input by the user, that the user
accepts to take a psychological test, and thus an explicit psychological test may be
conducted.

106073} The chatbot may provide the user with two options, e.g., “Love” and
“Work”, that belong to different psychological domains. When the user chooses
“Work”, the chatbot may begin to conduct an explicit psychological test in a “Work”
domain. During the test, the chatbot may send psychological questions {o the user, and
receive the user’s answers. An exemplary psychological question may be “Can you
focus on your job in your current working environment?”, and an exemplary answer
“Sometimes yes” may be received from the user.

10074} The chatbot may score the user’s answers based on a scoring algorithm
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predefined by psychologists or experts in psychological domains, and may provide ¢
result of the psychologist test. In an implementation, the chatbot may compare a
user’s answer (o a psychological question in the psychological test with one or more
reference answers predefined for the psychological question, and provide a score for
the user’s answer accordingly.

10075} FIG.5 illustrates an exemplary result 500 of a psychological test according
to an embodiment. The psychological test may be in a work domain as performed in
FIG.4 for the user. The result 500 of the psychological test may be presented in the
chat window 400, or in any other independent windows shown in a terminal device.
10076} As shown in FiG.5, the resolt 500 may comprise three exemplary parts,
e.g., “Potential reasons of stress” 510, “Body reactions caused by stress” 520 and
“Factors that influence reactions™ 530.

(6077} In the part of “Potential reasons of stress” 510, there are nine dimensions
which are considered as factors cansing stress. Each dimension is scaled by five levels.
The nine dimensions may comprise, such as, Psychological work amount burden,
Psychological work quality burden, Subjective physical buorden, Stress in
interpersonal relationships in the workplace, Stress due to work environment, Control
degree of work, Utilization of skills, Appropriateness of work you feel, and Working
Experience. Levels in the nine dimensions obtained by the user may be determined as,
e.g,§2.2,2, 4,2, 4,4, 5, 5] respectively based on the user’s answers. A graph formed
by connecting lines among the determined levels as shown in FIG.S may integrally
represent an evaluation on the user in the part of “Potential reasons of stress”.

10078} In the part of “Body reactions caused by stress” 520, there are six
dimensions for representing body reactions. Each dimension is scaled by five levels.
The six dimensions may comprise, such as, Lively, Irritating feeling, Feeling of
exhaustion, Anxiety, Depressed feeling and Physical complaints. Levels in the six
dimensions obtained by the user may be determined as, e.g., [4, 4, 3, 5, 4, 4]
respectively based on the user’s answers. A graph formed by connecting lines among
the deterroined levels as shown in FIG.5 may integrally represent an evaluation on the
user in the part of “Body reactions caused by stress”.

[6079] In the part of “Factors that influence reactions” 330, there are four
dimensions for representing factors that may influence reactions. Each dimension is

scaled by five levels. The four dimensions may comprise, such as, Support from
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managers, Support {rorn colleagues, Support from famiy and/or friends, and
Satisfaction of work and/or life. Levels in the four dimensions obtained by the user
may be determined as, e.g.. [3. 3, 2, 4] respectively based on the user’s answers. A
graph formed by connecting lines among the determined levels as shown i FIG.5
may integrally represent an evaluation on the user in the part of “Factors that
influence reactions”.

10080} If the result 500 is provided to the user, the result 5300 may be heipful for
the user to intuitively understand his/her psychological condition and to determine
whether to ask for a psychological help or cure. On the other hand, the result 500 may
also be provided to a psychologist by the chatbot, and the psychologist may
consequently determine whether to track the user or determine a cure strategy.

(6081} It should be appreciated that the result 500 is not himited to be 1n the form
of graph as shown in FIG.5, the result 500 may also be presented in tables, literal
descriptions, etc. All the clements in the result 500, such as, the three parts,
dimensions in each part, levels scaled in each dimension, etc., are exemplary, and
depending on specific application requirements, the result of the psychological test
may comprise any other equivalents, replacements, or revisions.

19082} Moreover, it should be appreciated that the result 500 is from the
psychological test in the work domain, and there may be various results for
psychological tests in other psychological domains.

100683} FI1G.6 illastrates an exemplary chat window 600 between a chatbot and a
user according to an embodiment. The chat window 600 shows a procedure of
performing an implicit psychological test.

10084} The imphicit psychological test may refer to performing a psychological
test 1 an jmplicit way, such as, sending psychological questions and receiving the
user’s answers in a session of a chat {low in a way that is not recognizable for the user.
The psychological guestions i the imaplicit psychological test may be generated based
on messages input by the vser in the current session of the chat flow, or based on
transformation of psychological questions in a formatied psychological test as
mentioned in FlG.4, where the transformation of psychological guestions in the
formatted psychological test may intend to express the psychological questions in an
umplicit way. In some cases, it is important to perform the implicit psychological test,

for the purpose of not taking too much time of the user, or avoiding that the user
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answers in an imaginary or fake way when the user 1s told to take a psychological test.
j6085] As shown in the chat window 600, when the user inputs a message
“Feeling so bad these days”, the chatbot may determine that the user is in a negative
emotion. Thus, the chatbot may further try to perform an implicit psychological test.
For example, the chatbot may ask “What happened?” so as to start the imphcit
psychological test.

10086} When receiving an answer “Work” from the user, the chatbot may further
ask a question “A tight deadline?” which is generated in a psychological “Work”
domain for determining reasons of the negative emotion of the user.

100871 The user may answer by “Not about deadline, just judged too much by
colleagues”. Thus, the chatbot may acknowledge that the user has the negative
emotion because of interpersonal relationship, e.g., being judged too much by
colleagues.

10088} The chatbot may further send a response “Oh. . that’s easy (o be tired” so
as to confirm body reactions of the user. Then, the user may input a message “Yes,
too tired” which conf{irms that the user feels tired in terms of body reactions.

{6089} As discussed above, the chatbot may learn the user’s psychological
conditions from answers of the user received in the session of the chat flow.

10096} It should be appreciated that the implicit psychological test in the chat
window 600 is exemplary, and thc embodiments of the present invention are not
himited to any detailed expressions or procedures in the chat window 600.

10091} Moreover, although not shown in FIG.6, it should be appreciated that a
result of the implicit psychological test may be generated by the chatbot, which may
be in a form as shown in FIG.S or in any other forms. Alternatively, the result of the
implicit psychological test may also be presented to the user or a psychologist.

{6092} According to the embodiments of the present disclosure, besides
performing a psychelogical test as shown in FIG.4 or FIG.6, the chathot may also
provide a cure strategy for a user based on a result of the psychological test.

18093} FIG.7 iHuostrates an exemplary chat window 700 between a chatbot and a
user according to an embodiment. The chat window 700 shows a procedure of
providing a cure sirategy by the chatbot to the user, wherein the cure strategy is
generated by the chatbot. The chat flow in the chat window 700 may be a continnation

of the chat flow shown in the chat window 600 in FIG.6.
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19094} As shown in the chat window 700, after the user inpuis a message “Yes,
too tired”, the user may further ask “What should I do?”. The chatbot may determine
from the message “What should 1 do?” that the user requires a cure strategy. Thus, the
chatbot may determine, based at least on the current session, a cure strategy “How

37

about a 30-minute running for reflreshing?” and provide the cure strategy to the user.
The user accepts the cure strategy by answering “Yes, why not7”.

10095} After a few days passed, the chatbot may check the effectiveness of the
cure strategy previously provided to the user. For example, the chatbot may ask “Hi,
are you feeling better?”. The user may answer “I am feeling better now. I start
running every day and iU's helpful”. Thus, based on the feedback from the user, the
chatbot may know that the cure strategy about “a 30-minute running” for the user is
effective.

{6096} 1t should be appreciated that the procedure of providing a cure strategy in
the chat window 700 is exemplary, and the embodiments of the present invention are
not limited to any detailed expressions or procedures in the chat window 700.

(6097} As mentioned above, the chat flow in the chat window 700 5 a
continuation of the chat flow shown in the chat window 600 in FIG.6. That is, the
cure strategy may be provided in response to implementation of an imphicit
psychologist test. It should be appreciated that the cure strategy may also be provided
in response (o implementation of an explicit psychologist test. Thus, the procedure of
providing the cure strategy in the chat window 700 may also follow the chat flow in
the chat window 400 in F1G 4.

10098} F1G.8 illustrates an exemplary chat window 800 between a chatbot and a
user according to an embodiment. The chat window 800 shows a procedure of
introducing a psychologist to provide a cure strategy. The chat flow in the chat
window SU00 may be a continuation of the chat {low shown in the chat window 600 in
F1G.6,

[6099] As shown in the chat window 800, after the user inputs a message “Yes,
too fired”, the user may further ask “What should 1 do?”. The chatbot may deterrmine
from the message “What should 1 do?” that the user requires a cure strategy. Thus, the
chatbot may decide to introduce a psychologist. The chatbot may ask “Do you want to
talk to a psychologist”?”, and if the user accepts to talk to a psychologist by answering

“Yes”, the chatbot may establish a session connection between the user and the
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psychologist in the chat flow.

[00160] In some implementations, before establishing the session connection, the
chatbot may provide information about the user, such as, psychological conditions,
reasons causing the psychological conditions, records of sessions between the chatbot
and the user, etc., to the psychologist, and thus the psychologist may delermuine a
corresponding cure strategy. In other implementations, the chatbot may also provide a
suggesied cure strategy to the psychologist.

{60161} As shown in dotted block 810 in FIG.8, during the session between the
user and the psychologist, the psychologist may provide a cure strategy, ¢.g., “Shall
we listen to music together for relaxing?”.

1001027  After a few days passed, the psychologist may check the effectiveness of
the cure strategy previously provided to the user. For example, the psychologist may
ask “Hi, are you feeling better?”. The user may answer by “Yes, better now”. Based
on the feedback from the user, the psychologist rnay know that the cure strategy about
listening to music for the user is effective. Then, the psychologist may ask the chatbot
back to the chat flow, and the session between the user and the psychologist ends. The
chatbot may further chat with the user accordingly.

{90163} It should be appreciated that the procedure of introducing the psychologist
to provide the cure strategy in the chat window 800 1s exemplary, and the
embodiments of the present invention are not limited to any detailed expressions or
procedures in the chat window 800.

(00104} As mentioned above, the chat flow in the chat window 800 is a
continuation of the chat flow shown in the chat window 600 in FIG.6. That is, the
psychologist may be introduoced in response to implemcentation of an implicit
psychologist test. It should be appreciated that the psychologist may also be
introduced in response to implementation of an explicit psychologist test. Thus, the
procedure of introducing the psychologist to provide the cure sirategy in the chat
window 800 may also follow the chat flow in the chat window 400 in FIG.4.

106105} FIG.9 illustrates an exemplary chat window 900 between a chatbot and a
psychologist according to an embodiment. The chat window 900 shows a procedure
of inviting a psychologist to talk to a user. The chat flow in the chat window 900 may
correspond to the chat flow shown in the chat window 300 10 FIG.8.

{00106} As shown in the chat window 900, the chatbot may send an invitation to
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the psychologist and provide information about the user, such as, “A user wants to
talk to a psychologist. He feels sad and tired because of being judged too much by
colleagues. Would you ke {o help haro?”. The psychologist roay answer by “Sure. Do
vou have suggestion for my discussion with the user?”

{00167} Based on the response from the psychologist, the chatbot may provide the
psychologist with a suggested cure strategy “A blue music or a 30-minute running for
him”. Then, as required by the psychologist, the chatbot may establish a scssion
connection between the psychologist and the user in the chat flow.

{00108} As shown in dotted block 210 in FIG.9, during the session between the
psychologist and the user, the psychologist may provide a cure strategy, e.g., “Shall
we listen to music together for relaxing?” to the user. The session in dotted block 910
corresponds to the session in dotted block 810 in FIG.K.

{06169}  After the session between the psychologist and the user ends, the chatbot
may come back to chat with the psychologist accordingly.

{00116} It should be appreciated that the procedure of inviting the psychologist to
talk to the user in the chat window 900 is exemplary, and the embodiments of the
present invention are not limited to any detailed expressions or procedures in the chat
window 900. For example, although the chat window 900 includes providing the
suggested cure strategy to the psychologist by the chatbot, this part may also be
omitted {rom the procedure in the chat window 900, and thus the psychologist may
give a cure strategy to the user based on his/her own judgments.

(80111} Moreover, it should be appreciated that the procedure of inviting a
psychologist may be performed in response to either an explicit psychological test or
an implicit psychological test. The procedure of inviting a psychologist may even be
friggered by an tnifiative requirernent from a user.

106112} FIG.10 illustrates an exemplary emwotion card 1000 according to an
embodiment. The ernotion card 1000 mway refer to a data collection about a user that
contains various psychological condition information of a user. The emotion card
1000 may be established from one or more sessions between the user and the chatbot
or between the user and a psychologist. For the user, there may be one or more
cmotion cards established from one or more sessions of the user.

198113}  As shown in FIG.10, the emotion card 1000 may comprise at least one of

topic, emotion, time period, reason, cure strategy and effectiveness. Content in cach

fepl)
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itemn of the emotion card 1000 may be extracted from a session. For example,
according to the session between the user and the chatbot in F1G.7, when determining
that the feedback {roro the user is positive, the emotion card 1000 may be generated,
based on information extracted from the session between the user and the chatbot, as
comprising: Topic=work, which denotes that the topic between the user and the
chatbot is about “work”; Emotion=so sad, too tired, which denoctes that the emotion of
the user is so sad and too tired; Time period=these days, which denotes the negative
emotion of the user occurs within these days; Reason = “no=deadline {of work})” and
“yes=judged too much by colleagues”, which denotes that the reason of the emotion is
not a deadline of work, but is being judged too much by colleagues; Cure strategy=a
30-minute running (sports), which denotes that a cure strategy relating o sports, ¢.g..
30-minute running, was provided to the user; and Effectiveness=yes {“it’s helpful”),
which denotes that the effectiveness of the cure strategy is determined as positive
based on a feedback “it’s helptul” from the user.

{00114} It should be appreciated that, depending on specific application
requirernents, the emotion card 1000 may further comprise any items other than the
ones listed in FIG.10. Moreover, the emotion card 1000 is not Hmited to the card
tormat as shown in FIG. 10, but can also be represented in a format of graph, table, etc.
100115} In an implementation, an emotion card may be provided to a psychologist
to help the psychologist to learn user information of a user. FIG.11 illustrates an
exemplary chat window 1100 between a chatbot and a psychologist according to an
embodiment. The chat window 1100 shows a procedure of providing an emotion card
to the psychologist by the chatbot. As shown in the chat window 1100, the
psychologist may request “Show people that I can help”. The chatbot may respond by
providing a list of users, e.g., User A and User B. When the psychologist 1oputs a
message “More details about User A”, the chatbot may provide an emotion card, e.g.,
the emotion card 1000 in FIG.10, to the psychologist.

{00116} In an implementation, such as, in the chat flow 900 in FI(G.9, an emotion
card may be used as a part of the information about the user that is provided to the
psychologist when inviting the psychologist.

(86117} In an implementation, an emotion card may be provided to a user such that
the user may learn his/her own psychological conditions or psychological cure

ProCesSes.
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{00118} In an implementation. an emotion card may be used by the chathot to
determine a cure strategy for a user.

186119}  As mentioned above, the embodiments of the present disclosure propose a
sentiment analysis classifier. The sentiment analysis classifier may classify emotion
of text, voice, image and video into a respective category. In an implementation, the
sentiment analysis classifier may be of & dimensions and may discriminate 8
categories of emotion, including happy, angry, fearful, contemptuous, sad, surprise,
disgusted and neuiral. It should be appreciated that although the following discussion
is related to the sentiment analysis classifier with 8 categories of emotion, the
embodiments of the present disclosure are not hmited to 8 categories of emotion.
Instead, sentiment analysis classifiers with any other number of emotion categories
may be obtained under the concept of the present disclosure.

{60120} An exemplary sentence with the emotion “happy” may be “P'm so glad to
hear that!”. An exeroplary seotence with the erootion “angry” roay be “How dare you
ignore that!”. An exemplary sentence with the emotion “fearful” may be “It’s a
terrible accident”. An exemplary sentence with the emotion “contemptuous” may be
“only a computer cannot be that swagger”. An exemplary sentence with the emotion
“sad” may be “I don’t like i and want to ¢ry”. An exemplary sentence with the
emotion “surprise” may be “What? Really?”. An exemplary sentence with the
emotion “disgusted” may be “He is more stupid than 1 expected”. An exemplary
sentence with the emotion “neutral” may be “Tomorrow’s schedule is determined”.
(00121} FIG.12 illustrates an exemplary sentiment analysis model 1200 according
to an embodiment. The sentiment analysis model 1200 may project user inputs into
dense vectors and forther classify the user inputs into respective emotion category in a
vector space. The sentiment analysis wodel 1200 may be implemented by a sentiroent
analysis classifier according to the embodiments of the present disclosure.

1001221 A user 1210 may input a message through a Ul 1220 of a chatbot. The
user’s input may be at least one of a text input 1232, a voice input 1234, an image
input 1236 and a video input 1238. The text input 1232 and the image input 1236 may
be captured in an input area of the Ul 1220, and the voice input 1234 and the video
input 1238 may be captured by a microphone or a camera in a terminal device.
1001231  In an implementation, a recurrent neural network (RNN)-gated recurrent

unit {GRU) encoding 1242 may be performed on the text input 1232, The RNN-GRU
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encoding 1242 may be used for generating a dense vector representation for the text
input 1232. For example, the RNN-GRU encoding 1242 may comprise a one-hot
word embedding layer and one or more RNN-GRU lavers. A Word2vec technique
may be adopted for word embedding in the one-hot word embedding layer. The GRU
in the RNN-GRU layers may be vmdirectional, e.g., from left to right or from right to
ieft, or may be bidirectional, e.g., both from left to right and from right to left.

100124} Internal mechanism of the GRU may be defined by the following

equations:
7 = (WP, + UPp,_, + by Equation (1)
1= a(WPx, + U h,_, + b Fquation (2)
he = tanh{Wx, + r.°Uh,_y + %) Equation (3)
By = 2.7y + (1 — 2:)°h Equation (4)

where © is an element-wise product, W, Wl . w, U ) LU r’), [/ are weight matrixes,
WO W& W e R _gnd U@ U U € R* ™ Here, ny denotes a dimension
of hidden layer, and n; denotes a dimension of ioput laver. The above equations may
also be abbreviated as:

he = GRU(xy, hpq) Eqguation (5)
100125] Through the RNN-GRU encoding 1242 as discussed above, a dense vector
representation for the text input 1232 may be obtained.
1096126} 1o av implementation, a RNN-GRU encoding 1244 may be performed on
the voice input 1234. The RNN-GRU encoding 1244 may be used for generating a
dense vector representation for the voice inpuat 1234, FIG.13 illustrates an exemplary
process 1300 for voice encoding according to an embodiment. The process 1300 1s an
example of the RNN-GRU encoding 1244, The process 1300 may project an input
voice segment x into a dense vector representation.
[60127] A voice segment ¥ may be inputted in an Input Layer. The voice segment

()

" may be a time-series with a length of 7%

. and each slice is a vector of audio
features, denoted as x,”, where 1 =1, 2, ..., 7. Spectrograms may be used as input
features.

100128}  As shown in FIG.13, there are 5 layers of hidden units, denoted as Layer 1
to Laver 5. For an input sequence x, hidden units in Layer [ are denoted as £, with a
(W)

special case that /2 may stand for the input sequence.

{90129} Layer 1, Laver 2 and Layer 3 are not recurrent layers. For Layer 1, at each
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time 7, an output depends on a spectrogram frame x, along with a context of § frares
on e¢ach side. Empirically, the value of § may be selected from {3, 5, 7, 9} that
minimum an error rate of a valuation set. Layer 2 and Layer 3 operate on independent

data for each time step. Thus, for each time ¢, the first 3 layers may be computed as:

Al = g(w O 4 0y Equation (6)
{90130} In Equation (6), a clipped Rectified-Linear activation function g{(z) is used,
and W and b™ are weight matrix and bias parameter for Layer { respectively. The
function g(z) may be denoted as g{z) = min{max{a, z}, B}, where a and B are hyper-
parameters, and can be adjusted cmpirically.

{90131} Layer 4 is a bi-directional recurrent layer. This layer inclodes two sets of
hidden units, one set for forward left-to-right recurrence h{"), and another set for

backward right-to-left recurrence 2. Internal mechanism of the GRU may follow the

above Equations (1) to (5). Thus, 1 and B may be expressed by:

rP = Grun® Y, Equation (7)
r? = grunS n™ Equation (8)

100132} Layer 5 is a non-recurrent layer, which takes a concatenation of the

forward units and the backward units in Layer 4 as inputs, and may be computed as:
hy = g(W (5}h§4) + bh Equation (9)

where h,«<4> 18 the concatenation of h,@ and hf‘~k"’.

108133} Finally, a dense vector representation may be generated from outputs of

Layer 5.

100134} Through the RNN-GRU encoding 1244 as discussed above, a dense vector

representation for the voice input 1234 may be obtained.

[90135] In an 1mplementation, a 2D coovolutional neutral network (CNN)

encoding 1246 may be performed on the image input 1236. The 2D CNN encoding

1246 may be used for generating a deunse vector representation for the image nput

1236.

{00136} Various techniques may be adopted for the 2D CNN encoding 1246. For

example, a residual network (ResNet) may be adopted in the 212 CNN encoding 1246.

The ResNet may comprise a plurality of residual learning blocks. FIG. 14 illustrates an

exemplary rvesidual learning block 1400 for image encoding according to an

embodiment. Formally, as for an input x, a desired underlving mapping may be
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H(x)—x. An original mapping may be recast into F{x}+x. It is hypothesized that it is
easier to optimize residual mapping than to optimize original onreferenced mapping.
To the exireme, if an identity mapping were optimal, it would be easier to push a
residual to zero thao to fit the identity mapping by a stack of nonlinear layers. The
non-linear active function is a rectified linecar unit {reln), which may be defined as:
Reha(x) = max(0, x).

{66137} Based on the residual learning block shown in FI(.14, a residual network
may be established. FIG.15 illustrates an exemplary residual network 1500 for image
encoding according to an embodiment. The residual network 1500 has 34 layers,
which may provide a relative good accuracy and fast trainingftesting.

106138} In Figure 15, for example, “3*3 conv, 647 denotes that there are 64 filters,
and cach filter has a convolutional kernel or function and is in a scale of 3*3 pixels.
“/27 denotes a double stride. “pool” denotes a pooling operation, and “avg pool”
denotes an average pooling operation. “fc 1000”7 denotes a full-connected layer with
1000 outlput symbols.

{06139} Instead of performing “fc 10007, the embodiments of the present
disclosure may use an outpul of the average pooling operation as a dense vector
representation for an image input.

[00140}F It should be appreciated that the ResNet 18 an exemplary technigue that can
be adopted in the 2D CNN encoding 1246, and any other technigues may be adopted
in the 2D CNN encoding 1246, such as, AlexNet, GoogleNet, VGG-Net, etc.

100141} Through the 2D UNN encoding 1246 as discussed above, a dense vector
representation for the image input 1236 may be obtained.

(86142} In an implementiation, a 2D and 3D CNN encoding 1248 may be
performed on the video input 1238. The 2D and 3D CNN encoding 1248 may be used
for generating a dense vector representation for the video input 1238,

[00143F FIG.16 illustrates an exemplary process 1600 for video encoding
according to an embodiment. The process 1600 may be based on both 2D CNN
encoding and 3D CNN encoding.

{00144}  As shown in FIG.16, a video input 1602 may be processed in terms of both
frame and clip. As {or {rames 1604 of the video input 1602, a 2D CNN encoding 1608

may be performed. The 2D CNN encoding 1608 may adopt various techniques, ¢.g

o0
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ResNet, AlexNet, GoogleNet, VGG-Net, etc. As for clips 1606 of the video mput
1602, a 3D CNN encoding 1610 may be performed. The 3D CNN encoding 1610 may
adopt various techniques, e.g., encoding by convolutional 3D filters, etc. An average
pocling operation 1612 may be performed on a combination of an output of the 2D
CNN encoding 1608 and an ouiput of the 3D CNN encoding 1610, so as to obtain a
dense vector representation 1614 for the video input 1602,

106145} It should be appreciated that the process 1600 in FIG.16 is an exemplary
implementation of the 2D and 3D CNN encoding 1248, and the 2D and 3D CNN
cncoding 1248 is not limited to any details in the process 1600.

100146} Through the 2D and 3D ONN encoding 1248 as discussed above, a dense
vector representation for the video input 1238 may be obtained.

106147} According to the senfiment analysis model 1200 in FIG12Z, a
concatenation operation 1250 may be performed on outputs of the RNN-GRU
encoding 1242, the RNN-GRU encoding 1244, the 21 ONN encoding 1246, and the
2D and 3D NN encoding 1248, Through the concatenation operation 1250, a
concatenated vector may be obtained.

{06148} At a full connection layer 1260, a full connection operation may be
perforroed on the concatenated vector, e.g., multiplying the concatenated vector with
a full connection matrix, such that a full conpection vector which has a target
dimension may be obtained.

106149} A Softmax layer 1270 may map the full connection vector to an emotion
vector 1280. The emotion vector 1280 may have 8 dimensions, and each element in
the emotion vector 1280 is a probability of a corresponding emotion category. An
emotion having the highest probability among the 8 categories of emotion may be
selected as the emotion or major emotion of a message nput by the user 1210,

{06158} 'The sentiment analysis model 1200 in FIG.12 is a joint learning model
which can project text, voice, image or video inputs into dense vectors and further
classify the inputs into respective emotion category in a vector space.

{86181} For training the sentiment analysis model 1200, a large scale training data
may be prepared. For example, the training data may be obtained from movies with
subtitles. Subtitles and images in the movies may be annotated manually by 8-
dimension sentiment analysis labels. The labeled subtitles may form training data for

text encoding. The labeled subtitles may also be used for forming training data for
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voice encoding through a conversion between text and voice. The labeled images may
form training data for image encoding. The labeled tmages may also be used for
forming training data for video encoding. During training, {irstly, the text encoding,
the voice encoding, the image encoding and the video encoding may be trained
separately. Then, based on the tramned text, voice, image and video encoding, the full
connection layer 1260 and the Softmax layer 1270 may be further trained.

{00152} It should be appreciated that, although the sentiment analysis model 1200
is shown as being capable of processing four types of inputs, including text, voice,
image and video inputs, the sentiment analysis model 1200 may also be configured as
only processing one, two or three types of inputs. For example, if ounly text
information is available during training and testing, then the sentiment analysis model
1200 may be simplified as a simple “text sentiment analysis model”.

{06153} 'Through the sentiment analysis model discussed above, a user’s time
sensitive emotions may be detected, and an emotion curve may be generated for the
user, wherein the emotion curve may be formed from emotion states of the user
within a time period. Herein, “emotion state” may also correspond to psychological
condition.

{00184} FIG.17 illustrales an exemplary emotion curve 1700 according to an
embodiment. The emotion carve 1700 may indicate emotion states of a user within a
time period T. The time period T may be, such as, a week, two weeks, a month, etc.
Although the emotion states are shown in a form of curve, it should be appreciated
that the emotion curve 1700 is actually formed by a plenty of discrete points, cach
point corresponding to an emotion determined at a moment.

{00155} The X axis in FIG.17 1s a time axis. The minimum time unit in the X axis
may be custormized, e.g., each message mput by the user, each session including a
plurality of messages, a certain number of sessions, ete.

[00186] The Y axis in FIG.17 15 an emotion stale axis. In an implementation, an
emotion at each scale in the Y axis and distributions of the scales in the Y axis may be
determined through, such as, a Principal Component Analysis (PCA) technique.
{06157} Taking a point S; in the emotion curve 1700 as an example, the point S;
may indicate that the user’s emotion is “sad” at the time t;. The emotion of the point
51 may be determined based on, such as, a message input by the user at the time 4, a

session ends at the time t;, a group of sessions ends at the time t;, cte. The sentiment
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analysis model may be used for determining the emotion “sad” of the point 5, based
on the message input by the user, the session, the group of sessions, etc.

100158} The dotled line in FIG.17 is drawn eropirically, which may be used for
discriminating negative emotions. For example, the part of the emotion curve 1700
that is below the dotted line may be deemed as corresponding to negative emotions.
The negative emotions may comprise, such as, angry, disgusted, sad, contemptuous,
fearful, or even surprise.

{06159} According to the embodiments of the present disclosure, an emotion curve
may be presented to a user or a psychologist by the chatbot. FIG.18 illustrates an
exemplary chat window 1800 between the chatbot and a user or between the chatbot
and a psychologist according to an embodiment.

[80168]  In the case that the chat window 1800 is between the chatbot and the user,
when the user requests “Show me my emotion curve”, the chatbot may provide an
emotion curve of the user determived for last two weeks. When the user desires (o see
an emotion curve of the last one month, the chatbot may provide the emotion curve
determined for the last one month.

{60161} In the same way, if the chat window 1800 is between the chatbot and the
psychologist, in response to a request from the psychologist, the chatbot may also
provide a corresponding emotion curve.

{80162} According to the embodiments of the present disclosure, a psychological
knowledge graph may be established. The psychological knowledge graph may be
specific to one psychological domain, or directs to two or more psychological
domains. The psychological knowledge graph may be used by the chatbot for
answering user’s questions, performing psychological tests, determining cure
strategies for users, etc.

106163} FIG.19 illustrates an exemplary process 1900 for establishing a
psychological knowledge graph according to an embodiment. The process 1900 may
generate psychological data pairs from plain texts or QA pairs in a psychological
domain on at least one website through data mining. In some implementations, a
generated psychological data pair <Data 1. Data 2> in the process 1900 may also be
represented in a QA format, e.g., <Question, Answer>.

100164} 'There are a number of websites 1902 on the network that provide various

contents. A psychological domain classifier 1904 may be used for classifying contents
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on the websites 1902 into respective psychological domains, e.g., “Love”, “Work”,
“Family”, “Interpersonal relationship”, etc. The contents in psychological domains
may comprise psychological articles, psychological news or reports, psychological
consultations, etc.

901658} A coliection of contents in a psychological domain identilied by the
psychological domain classifier 1904 may comprise a plurality of QA pairs 1906
and/or a plurality of plain texts 1908. The QA pairs 1906 may comprise questions on
psychological issues from website users and corresponding answers provided by
psychologists, psychological experts, or others on websites. The plain texts 1908 may
refer to various literal descriptions about psychological topics that are not in a format
of QA pair.

106166} A QA detection operation 1910 may be performed on the QA pairs 1906
so as to generate psychological data pairs. For example, guestions and answers in the
QA pairs 1906 may be identified and separated by html tags, and thus psychological
data pairs may be formed from the QA pairs 1906. In some cases, a {irst data part of a
generated psychological data pair may include a question in a QA pair 1906, and a
second data part of the generated psychological data pair may include an answer in
the QA pair 1906, thus the generated psychological data pair may also be counstrued as
i a <{uestion, Answer> pair format. The generated psychological data pairs may be
further appended to a psychological knowledge graph 1914,

86167} A QA generation operation 1912 may be performed on the plain texts 1908
s0 as to generate psychological data pairs. Various existing approaches for generating
QA pairs from plain texts may be adopted in the (JA generation operation 1912. The
psychological data pairs generated in the QA generation operation 1912 may be in a
<{Juestion, Answer> format. The generated psychological data pairs may be {urther
appended to the psychological knowledge graph 1914,

[00168]  As discussed above, the generated psychological data pairs in FIG.19 may
be in a <Question, Answer> format, these QA-style psychological data pairs in the
psychological knowledge graph may be used by the chatbot for answering user’s
questions, performing psychological tests, determining cure strategies for users, etc.
For example, if a question from the user matches a question in a psychological data
patr, then an answer in the psychological data pair may be provided to the user as a

response to the question from the user. For example, during a psychological test, if the
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current session is relevant to a question in a psychological data pair, then this gquestion
may be provided to the user as a further psychological question in the psychological
test. For example, when determining a cure strategy, if the current session 15 relevant
to a question in a psychological data pair and an answer in this psychological data pair
is about a psychological cure opinion, then the answer in this psychological data pair
may be determined as a candidate cure strategy.

{00169} It should be appreciated that, in some implementations, before appending
the generated QA-style psychological data pairs to the psychological knowledge
graph, expression transformation may also be applied on questions in the
psychological data pairs. For example, as for an expression “Does your girlfriend care
about your sitwation?”, it may be transtformed into “Does your lover care about your
sttpation?”, “Does your girlfriend pay close attention to your situation?”, etc. The
expression transformation may improve diversity of the psychological data pairs in
the psychological knowledge graph. For example, when the chatbot is chatting with a
plurality of users based on the psychological knowledge graph, the diversity of the
psychological data pairs in the psychological knowledge graph may avoid usage of
the same expressions to these users. Moreover, when the chatbot is conducting an
mmplicit psychological test, the diversity of psychological questions may avoid that a
user recognizes the conduction of the psychological test and thus gives imaginary or
fake answers.

106178} FIG.20 illustrates an exemplary process 2000 for establishing a
psychological knowledge graph according to an embodiment. The process 2000 may
generate psychological data pairs from at least one session between a user and a
chatbot and/or between a user and a psychologist through data mining. Herein,
“session” moay comprise messages and responses input by a user, a chatbot and/or a
psychologist. In some implementations, a generated psychological data pair <Daia 1,
Data 2> in the process 2000 may also be represented i a <Session, Cure strategy>
format.

186171} At 2002, a session including a cure sirategy provided by a chatbot or a
psychologist may be selected, wherein the session may involve a target user.

80172} At 2004, an cmotion curve of the user may be retrieved. At 2008, it is
determined whether a psychological condition of the user is getting better, through

determining whether the emotion curve meets a predefined condition. For example, a
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predetermined threshold may be set for the emotion curve, and i a current emotion
state of the user is above the threshold, it may be determined that the psychological
condition of the user is getting betier, 1.e., the cure strategy previously provided to the
user is effective. Thus, this session may be further used for generating a psychological
data pair at 2010. For example, the session may be included in a first data part of the
psychological data pair, and the cure strategy may be included in a second data part of
the psychological data pair.

1061731 At 2006, a feedback from the user may be obtained. The feedback may be
provided by the user in a chat {low between the user and the chatbot or between the
user and a psychologist. At 2008, the feedback may be used for determining whether a
psychological condition of the user is getting better. For example, as for the chat flow
in FI(:.7, the feedback “I am feeling better now” indicates that the psychological
condition of the user is getting better. Thus, this session may be further used for
generating a psychological data paur at 2010. For exarople, at least one sentence in the
session may be included in a first data part of the psychological data pair, and the cure
strategy may be included in a second data part of the psychological data pair. Sull
taking the chat flow in FIG.7 as an example, an exemplary generated psychological
data pair may comprise a Session part of {“Feeling so bad these days”, “What
happened”, “Work”, “A night deadline?”, “Not about deadline, just judged too much
by collcagues”, “Oh.. . that’s easy to be tired”, “Yes, too tived”}, and a Cure strategy
part of {“a 30-minute running for refreshing”}. Another exemplary generated
psychological data pair may comprise a Session part of {“judged too much by
colleagues™}, and a Care strategy part of {“a 30-minute running for refreshing” }.
1001747  If 1t is determined at 2008 that the user i1s not getting betfer, the process
2000 will return to 2002.

{06175} Psychological data pairs generated at 2010 may be further appended to a
psychological knowledge graph 2012.

[08176F  As discussed above, the generated psychological data pairs in FIG.20 may
be i a <Session, Cure strategy> format, these psychological data pairs in the
psychological knowledge graph may be used by the chatbot for, such as, determining
cure strategies for users, etc. For example, when determining a cure strategy, if the
current session is relevant to a Jession 1 a psychological data pair, then a Cure

strategy in this psychological data pair may be determined as a candidate cure
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sfrategy.

{00177 FIG.21 ilustrates an exemplary process 2100 for performing an implicit
psychological test according to an embodiment.

{06178} In some cases, the process 2100 may be triggered by an emotion curve
2102 of a wser. H the corrent emotion state of the user is judged as below a
predetermined threshold on the emotion curve, then it i1s determined at 2106 that an
implict psychological test may be performed.

{06179} In other cases, the process 2100 may be triggered by a current session
2104 of the user. For example, if messages input by the user in the current session is
judged, through sentiment analysis, as having negative emotions, then it is determined
at 2106 that an implicit psychological test may be performed.

106188} If it is determined at 2106 that no psychological test is reguired to be
performed, the process 2100 may return so as to further judge the emotion curve 2102
and the current session 2104.

[00181f When determining to perform an implicit psychological test, a session-
question matching model may be used at 2108 for determining psychelogical
questions in the implicit psychological test based at least on the current session 2104
and a psychological knowledge graph 2110.

[00182] Taking the chat flow in Fig.7 as an example, when the user inputs “Feeling
so sad these days”, the current session may be denoted as: Session 1 = “User: Feeling
so sad these days”. A question “What happened?” may be determined by the session-
question matching model as a psychological guestion in the psychological test. When
the user inputs “Work”, the current session may be updated as: Session 2 = “User:
Feeling so sad these days: Chatbot: What happened?; User: Work”, A further question
“A tight deadline?” may be determined by the session-question matching model as a
further psychological question in the psychological test.

[00183] As discussed above, the session-question matching model may decide
which question to be shown to the user, so as to further capture the user’s opinion or
answer {or psychological condition detecting.

{06184} A gradient-boosting decision tree (GBDT) may be adopted in the session-
question maiching model to compute similarity scores between the current session
2104 and questions in psychological data pairs 1n the psychological knowledge graph

2110, wherein these psychological data pairs may be QA-style psychological data
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pairs, and questions in the psychological data pairs may also be referred to as
candidate questions.

(86185} In an mplementation, a feature in the GBDT may be based on a language
model for information retrieval. This feature may evaluate relevance between a

candidate question g and a current session @ through:
P(1Q) = Mweql(1 = )Py (Wi@) + APy (W] C))] Equation (19)

where P, (wl|@)} is the maximum likelithood of word w estimated from @, and
Pra(wlC) is a smoothing item that is computed as the maximum likelihood estimation
in a large-scale corpus C. The smoothing item avoids zero probability, which stems
from those words appearing 1o the candidate question ¢ but not in the current session
Q. Ais a parameter that acts as a trade-off between the likelihood and the smoothing
item, where A € [0, 1]. This feature works well when there are a number of words
overlapped between the candidate question and the current session.

106186} In an impleroentation, a feature i the GBDT may be based on a
translation-based language model. This f{eature may learn word-to-word and/or
phrase-to-phrase translation probability from, such as, candidate questions, and may
incorporate the learned information into the maximum likelihood. Given a candidate
guestion ¢ and a current session . the translation-based language model may be

defined as:

Pup(glQ) = Hwﬁq{(l = M B W@ + AP (W] Equation (11)
where B WiQ) = aP (wlQ) + BPu (w3 Equation (12)
P (wi) = Zveg Py (Wlv) Py (0] Q) Equation (13)

106187} Here 4, o and B are parameters satisfying A€ {0, 1] and a+5=1.
Pip{wiv) is a translation probability from word v in @ to word w in q. Pi{.), Puul.)
and P.;(.) are sunilarity functions counstructed step-by-step by using P,y and £,,().
{00188} In an implementation, a feature in the GBDT may be an edit distance
between a candidate question and a current session in a word or character level.
{06189} In an implementation, a feature in the GBDT may be a maximum
subsequence ratio between a candidate question and a current session.

100196} In an implementation, a feature in the GBDT may be a cosine similarity

score from a RNN using GRUs. The cosine similarily score may be an evaluation for
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stmilarity between a candidate question and a current session. The candidate question
and the current session may be input into a respective RNN-GRU layer so as to obtain
corresponding dense vectors. The dense vectors may be forther used for determining a
stimilarity score between the candidate question and the current session.

{90191} Through the session-guestion matching model, one or more psychological
guestions may be determined for the psychological test. At 2112, the psychological
guestions may be provided to the oser.

{60192} At 2114, answers from the user may be analyzed. For example, a
sentiment analysis process according to the embodiments of the present disclosure
may be applied on the answers {rom the user, so as to detect the user’s current
psychological condition or emotion state.

166193} At 2116, it may be determined whether all psychological questions 1 the
psychological test have been sent to the user. I not, the process 2100 may return to
2108. If ves, a psychological test result may be generated at 2118, The psychological
test result may be in various forms, such as, the result 500 shown in FIG.5, an
emotion curve 1700 shown in FEG.17, etc.

{06194} It should be appreciated that, although not shown in FIG.21, there may be
a test control strategy included in the process 2100. For exaraple, if there are a lot of
psychological questions needed to be sent to the user 5o as to obtain a final result, the
process 2100 may record questions that the user has answered, questions remaining (o
be sent to the user, and tume duration of the psychological test having be conducted.
Thus, the whole psychological test may be conducted in several parts in two or more
sessions, rather than conducted at a time.

1001957 FIG.22 illustrates an exemplary process 2200 for generating a cure
strategy through a DMN model according to an embodiment. As discussed above, a
DMN-based reasoning {framework may be used by the chatbot for generating a cure
strategy that is to be provided {o a user or a psychologist.

[00196]  As shown in FIG.22, a DMN model 2210 may be used for generating a
cure strategy in a word-by-word approach. The DMN model 2210 may cooperate with
a ranking model 2220 which can determine one or more candidate cure strategies to
be used by the DMN model 2210 to generate a cure strategy. However, it should be
appreciated that, in other implementations, the ranking model 2220 may also be

omutted from the process 2200.



WO 2018/205224 PCT/CN2017/083941
31

1961971 The DMN model 2210 may take a current roessage as an input. The
current message is currently input by the user and may be construed as a trigger of the
process 2200. For example, a current message ¢s may be input through a current
message module 2232,

{00198} The DMN model 2210 may take a selected session between the user and
the chatbot or between the user and the psychologist as an input. The selected session
may be the current session, one or more of historical sessions, a part of a historical
session, etc. Preferably, the selected session may be determined as a session that is
relevant to the current message. The selected session may comprise a set of messages
and responses between two participants in a chat flow. The namber of messages and
responses in the selected session may be controlled by a predefined window. The
selected session may include important information about the user that can contribute
to generate an appropriate cure strategy for the user. For example, four messages gy,
g2, g2, g4 and four corresponding responses 1y, 13, 73, F¢ in the selected session may be
input through an input module 2236.

(86199} The DMN model 2210 may take one or more ranked candidate cuore
strategies (' to Cs as inputs, which are determined by the ranking model 2220. In an
implernentation, the ranking model 2220 may be used for determining one or more
candidate cure strategies from a psychological knowledge graph 2222 and/or a pure
chat index set 2224, For example, as discussed above, the psychological knowledge
graph 2222 may comprise psychological data pairs in a <Session, Cure strafegy>
format, and the cure strategics in these psychological data pairs may be referred to as
candidate cure strategies. In an implementation, the ranking model 2220 may be a
learning-to-rank model, and may adopt a GBDT to determine relevance scores
between the current message gs and the candidate cure strategies, and rank the
candidate cure strategics based on the scores. One or more top-ranked candidate cure
strategies may be output by the ranking model 2220.

[00260] Alternatively, the DMN model 2210 may take an emotion curve of the
user as an input. The emotion curve may be projecied into an emotion vector ev and
then input to the DMN model 2210.

{00201} Next, exemplary processes in modules of the DMN meodel 2210 will be
discussed in details.

100202} At the input module 2236, a sequence of sentences gy, 71, g2. 72, G3, 73, G4,
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r¢ 10 the selected session may be processed. Each sentence 1s ended with “</s>7 to
denote the ending of one sentence. All the eight sentences may be concatenated
together to form a word sequence having T words, from W, to Wr. A bidirectional
GRU encoding may be applied on the word sequence. For the left-to-right direction or
the right-to-left direction, at each tirne step ¢, the DMN model 2210 may update its
hidden state as £, = GRU(L{w/], fi.;), where L is an embedding matrix, and w; is a
word index of the r-th word in the word sequence. Thus, a resulting representation
vector for a sentence is a combination of two vectors and each vector is from one
direction. Internal mechanism of the GRU may follow Equations (1) to (4). These
equations may also be abbreviated as fi; = GRU(x, hy ).

1002031 In addition to encoding the word sequence, a positional encoding with
bidirectional GRU may also be applied so as to represent “facts” of the sentences. The
facts may be computed as f; = GRU 5, (LIS¢] fioq) + GRU . (LIS, fioq), where {2¢
denotes left-to-nght, +2/ denotes right-to-left, S; is an embedding expression of a
current sentence, and f,;, f; are facts of a former sentence and the current sentence
respectively. As shown in FIG.22, facts f; to fs are obtained {or the eight sentences in
the selection session.

100204] At the current message module 2232, the encoding for the current message
gsis a simplified version of the input module 2236, where there is only one sentence
to be processed in the current message module 2232, The processing by the current
message module 2232 is similar with the input module 2236. Assuming that there are
T words in the current message, hidden states at the time step ¢ may be computed as
g = [GRU - (LI, 9021 ), GRU (LW %) g,21 )] . where L is an embedding
matrix, and W,Q is a word index of the ~th word in the current message. A fact fo may
be obtained for the current message g5 in the current message module 2232.

19620651  The DMN model 2210 may comprise a ranked candidate cure strategy
moduie 2234. At the ranked candidate cure strategy module 2234, the DMN model
2210 may compute hidden state and facts for one or more ranked candidate cure
strategies in the same way as the input module 2236. As an example, FIG.22 shows
five candidate cure strategies C; to Cs, and five facts ¢f; to ¢fs5 arc obtained for these
candidate cure strategies.

1002067  Although not shown, the DMN model 2210 may also compute a fact f,, for

the emotion vector in the same way as the current message module 2232,
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19620671 The DMN model 2210 may coroprise an attention mechanism module and
an episodic memory module. The episodic memory module may include a recurrent
network, and the attention mechanism module may be based on a gating function. The
attention mechanism module may be separated from or incorporated in the episodic
memory modale.

{00208} According to a conventional computing process, the episodic memory
module and the attention mechanismm module may cooperate to update episodic
mentory in an iteration way. For gach pass /, the gating function of the attention
mechanism module may take a fact £, a previous memory vector m'™”, and a current
message S as inputs, to compute an attention gate gf = G[f5, m'™, S]. To compute
the episode e’ for pass i, a GRU over a sequence of inputs, e.g., a list of facts £,

weighted by the gates g* may be applied. Then the episodic memory vector may be

current message 5. The episode vector that is given (o a generation module may be the
final state m” of the GRU. The following Equation (14} is for updating hidden states
of the GRU at a time step ¢, and the {ollowing Equation (15) is {or computing the
episode.

hi = giGRU(f;, hi_y ) + (1 — ghhi_y Equation (14)

i

et = hh Equation (15)

where T is the number of input sentences.

(80209} However, according to the embodiment of the present disclosure, the
processing in an attention mechanism module 2238 and an episodic memory module
2250 in the DMN model 2210 may further take the ranked candidate cure sirategies
and/or the emotion curve into account. As shown in FIG.22, besides the input module
2236 and the current message module 2232, the attention mechanism module 2238

also obtains inputs {rom the ranked candidate cure strategy module 2234 and the

GIFL M, fo,cf 'y fop m¥H71] | where ¢f ! denotes the facts from the ranked
candidate cure strategies, and m® ™ is a memory vector computed for the ranked
candidate cure sirategies. Accordingly, the recurrent network in the episodic memory
module 2250 further comprises a computing process of memories m**t to m**Y for

the ranked candidate cure strategies. For example, ef ™ to ™" in FIG.22 may
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correspond 1o the raoked candidate cure strategies. Outputs {rom the episodic memory
module 2250 to the cure strategy generation module 2252 may include at least m*
and m**Y .

100210} The cure strategy gencration module 2252 may be used for generating a
cure strategy. A GRU decoder may be adopied in the cure strategy generation module
2252, and an initial state of the GRU decoder may be initialized to be the last memory
vector ag = [m*, m*¥Y]. At a time step 7, the GRU decoder may take the current
message fo, a last hidden state a,_4. and a previous oulput Ve as nputs, and then

comptte a current oulpuot as:
ye = softmax{W @a,) Equation (16)

where ap = GRU([Ve—1, 5] Ge—y). and W™ is a weight matrix by training.

166211} The last generated word may be concatenated to the cure strategy vector at
cach time step. The gencrated output by the cure strategy generation module 2252
may be trained with a cross-entropy error classification of a correct sequence attached
with a “</s>" tag at the end of the sequence.

[86212] The generated cure strategy output from the cure strategy generation
module 2252 may be further provided to the user or the psychologist.

{00213} It should be appreciated that all the modules, equations, parameters and
processes discussed above in connection with FIG.22 are exemplary, and the
embodiments of the present disclosure are not limited to any details in the discassion.
{06214} Moreover, although not shown in FI(G.22, there may be a feedback
mechanism 1ocloded in the process 2200. For exaraple, a feedback from the user may
be obtained after the generated cure strategy is provided to the user. If the feedback is
positive, e.g., the cure strategy is effective, a <selected session + current message,
cure strategy> pair may be appended to the psychological knowledge graph 2222 as a
new psychological data pair. A first data part of the new psychological data pair is a
combination of the selected session processed in the input module 2236 and the
current message processed in the current message module 2232, and a second data
part of the new psychological data pair is the cure strategy generated in the cure
sirategy generation module 2252. In this way, the psychological knowledge graph
2222 wmay be updated dynamically.

[00215F FIG.23 illustrates a flowchart of an exemplary method 2300 for assisting
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psychological cure in automated chatting according to an embodiment. The method
2300 may be implemented when a chatbot is chatting with a user.

100216] At 2310, at least one message may be received in a chat flow.

106217} At 2320, a psychological test may be performed based on the at least one
NESsage.

{00218 At 2330, a cure strategy may be provided based at least on the
psychological test.

{66219} In an implementation, the psychological test may be performed implicitly
in the chat flow. The performing the psychological test may comprise: selecting at
feast one question from a psychological knowledge graph established through data
mining; providing the at least one question in the chat flow; and recciving at least one
answer to the at least one question in the chat flow. The psychological knowledge
graph may be established from at least one of: plain texts or guestion-answer pairs in
a psychological domain on at least one website; and at least one session between a
user and a chatbot and/or between the user and a psychologist. The at least one
question may be selected through matching between a current session and questions in
the psychological knowledge graph.

(902206} In an implementation, the performing the psychological test may comprise:
performing sentiment analysis on the at least one message, the at least one message
being in at least one format of text, voice, image and video. the sentiment analysis
being for classifying the at least one message into one of a phuality of emotion
categorics.

100221} In an implementation, before performing the psychological test, the
method 2300 may further comprise at least one of! determining that the at least one
message inclodes a request for the psychological test; determining that the at least one
message indicates a negative emotion; and determining that an emotion curve of a
user meets a predelined condition, the emotion curve being formed from emotion
states of the user within a time period.

100222} In an pwplementation, the providing the cure strategy may comprise:
establishing, in the chat flow, a session connection between a user and a psychologist,
the cure strategy being provided through the session connection.

1002231 In an implementation, the providing the cure strategy may cowmprise

determining the cure strategy through DMN-based reasoning, and the DMN-based
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reasoning may be based on at least one of: at least one candidale cure strategy
determined from a psychological knowledge graph; an emotion curve of a user; and a
session between the user and a chatbot and/or between the user and a psychologist.
{06224} In an implementation, the method 2300 may further comprise: providing a
result of the psychological test in the chat flow.

{00225 In an implementation, the method 2300 may further comprise: receiving a
request for obtaining an emotion curve; and providing the emotion curve based on the
request.

(00226} In an implementation, the mcthod 2300 may further comprise: receiving a
feedback for the cure strategy; if the feedback is positive, generating a psychological
data pair which includes a current session in a first data part and includes the cure
strategy in a second data part; and appending the psychological data pair to a
psychological knowledge graph.

19062271 In an impleroentation, the method 2300 may {urther comprise: receiving a
feedback for the cure strategy; and if the feedback is positive, generating an emotion
card which includes information about at least one of topic, emotion, time period,
reason, cure strategy, and effectiveness.

[00228] It should be appreciated that the method 2300 may [urther comprise any
steps/processes {or assisting psychological cure 1n automated chatting according to the
embodiments of the present disclosure as mentioned above.

106229}  FIG.24 illustrates a flowchart of an exemplary method 2400 {or assisting
psychological cure in automated chatting according to an embodiment. The method
2400 may be implemented when a chatbot is chatting with a psychologist.

[00230F At 2410, a first request for obtaining user information of a user may be
received o a chat flow.

(062311 At 2420, the user information may be provided based on the first request.
[00232] At 2430, a second request for obtaining a suggested cure strategy for the
user may be received.

1002331 At 2440, the suggested cure strategy may be provided based on the second
request, wherein the suggested cure strategy may be determined based at least on the
user information.

190234} In an implementation, the user information may comprise at least one of:

an emotion card of the user, including information about at least onc of topic, cmotion,
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time period, reason, cure strategy, and effectiveness; an emotion curve of the user,
being formed from emotion states of the user within a time period; and a result of a
psychological test taken by the user.

{06235} In an implementation, the method 2400 may further comprise: establishing,
in the chat flow, a session connection between the user and a psychologist.

[00236f It should be appreciated that the method 2400 may further comprise any
steps/processes for assisting psychological cure in automated chatting according to the
embodiments of the present disclosure as mentioned above.

(00237} FIG.25 dlustrates an exemplary apparatus 2500 for assisting psychological
cure in automated chatting according to an embodiment.

100238} The apparatus 2500 may comprise: a message receiving module 2510, for
recelving at least one message in a chat flow; a test performing module 2520, for
performing a psychological test based on the at least one message; and a cure strategy
providing modole 2530, for providing a cure strategy based al least on the
psychological test.

1862397 In an implementation, the psychological test may be performed implicitly
in the chat flow. The test performing module 2520 may comprise: a question selecting
module, for selecting at least one question from a psychological knowledge graph
established through data mining; a question providing module, for providing the at
least one question in the chat flow; and an answer receiving module, for receiving at
least one answer to the at least one question in the chat flow.

{00240} In an implementation, the cure strategy providing module 2530 may
comprise: a session connection establishing wmodule, for establishing, in the chat flow,
a session connection between a user and a psychologist, the cure strategy being
provided through the session connection.

{06241} In an implementation, the cure strategy providing module 2530 may be for
determining the cure strategy through DMN-based reasoning. The DMN-based
reasoning may be based on at least one of: at least one candidate cure strategy
determined from a psychological knowledge graph; an emotion curve of a user; and a
session between the user and a chatbot and/or between the user and a psychologist.
{00242} Moreover, the apparatus 2500 may also comprise any other modules
configured for assisting psychological cure in automated chatting according to the

embodiments of the present disclosure as mentioned above.
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1002431 FI1G.26 dlustrates an exemplary apparatus 2600 for assisting psychological
cure in automated chatting according to an embodiment.

180244} The apparatus 2600 may comprise: a first request receiving module 2610,
for receiving a {irst request {or obtaining user information of a user in a chat flow; a
user 1nformation providing medule 2620, for providing the user information based on
the first request; a second request receiving module 2630, for receiving a second
request for obtaining a suggested cure strategy for the vser; and a suggested cure
strategy providing module 2640, for providing the suggested cure strategy based on
the second request, the suggested cure strategy being determined based at least on the
user information.

1002457 Moreover, the apparatus 2600 may also comprise any other modules
configured for assisting psychological cure in avtomated chatting according to the
embodiments of the present disclosure as mentioned above.

[00246] FI1G.27 illustrates an exemplary apparatus 2700 for assisting psychological
cure in automated chatting according to an embodiment.

186247}  The apparatus 2700 may comprise at least one processor 2710. The
apparatus 2700 may further comprise a memory 2720 that is connected with the
processor 2710, The memory 2720 may store computer-execuiable instructions that,
when executed, cause the processor 2710 to perform any operations of the methods
for assisting psychological cure in automated chatting according to the embodiments
of the present disclosure as mentioned above.

{00248} 'The cmbodiments 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 methods for assisting psychological cure in automated
chatting according to the embodiments of the present disclosure as mentioned above.
100249} It should be appreciated that all the operations in the methods described
above are merely exemplary, and the present disclosure is not limited to any
operations in the methods or sequence orders of these operations, and should cover all
other equivalents under the same or similar concepts.

(00250} It should also be appreciated that all the modules in the apparatuscs
described above may be implemented in various approaches. These modules may be

implemented as hardware, software, or a combination thercof. Morcover, any of these
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modules may be further functionally divided into sub-modules or combined together.
{00251} Processors have been described in connection with various apparatuses
and methods. These processors may be implemented using electronic hardware,
computer software, or any combination thereof. Whether such processors are
implerented 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 prescnted in the present
disclosure may be implemented with a microprocessor, microcontroiler, digital signal
processor (DSP), a ficld-programmable gate array (FPGA), a programmable logic
device (PLID)), a state machine, gated logic, discrete hardware circuits, and other
suitable processing components configured {o perform the various functions described
throughout the present disclosare. The functionality of a processor, any portion of a
processor, or any combination of processors presented in the present disclosure may
be implemented with sofiware being executed by a microprocessor, microcontroller,
DSP, or other suitable platform.

180252}  Software shall be construed broadly to mean insiructions, 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 mediom. 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 {rom the processors in the various aspects
presented throughout the present disclosure, the memory may be internal to the
processors {e.g., cache or register).

[00253F 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
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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 2018/205224 PCT/CN2017/083941
41

WHAT IS CLAIMED IS:

1. A method {or assisting psychological core in antomated chatiing, comprising:
receiving at least one message in a chat flow;
performing a psychological test based oun the at least one message; and

providing a cure strategy based at least on the psychological test.

2. The method of claim 1, wherein the psychological test is performed implicitly
in the chat flow, and the performing the psychological test comprises:

selecting at least one gquestion from a psychological kunowledge graph
established through data mining;

providing the at least one question in the chat flow; and

receiving at least one answer to the at least one guestion in the chat flow.

3. The method of claim 2, wherein the psychological knowledge graph is
established {rom at least one of:

plain texts or question-answer pairs in a psychological domain on at least one
website; and

at least one session between a user and a chatbot and/or between the user and a

psychologist.

4, The method of claim 2, wherein the at least one question is sclected through
matching between a current session and questions in the psychological konowledge

graph.

5. The method of claim 1, wherein the performing the psychological test
COMpTises:

performing sentiment analysis on the at least one message, the at least one
message being in at least one format of text, voice, image and video, the sentiment
analysis being for classifying the at least one message into one of a plurality of

cmotion categorics.
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6. The method of claim 1, before performing the psychological test, further
comprising at least one of:

determining that the at least one message inclades a request for the
psychological test;

deterroining that the at least one roessage indicates a negative emotion; and

determining that an emotion curve of a user meets a predefined condition, the

emotion curve being formed from emotion states of the user within a time period.

7. The method of claim 1, wherein the providing the cure strategy comprises:
establishing, in the chat flow, a session connection between a user and a

psychologist, the cure strategy being provided through the session connection.

8. The method of claim 1, wherein the providing the cure strategy comprises
determining the cure strategy through Dynamic Memory Network (DMN)-based
reasoning, and the DMN-based reasoning is based on at least one of:

at Jeast one candidate cure strategy deterroined from a psychological knowledge
graph;

an emotion curve of a user; and

a session between the user and a chatbot and/or between the user and a

psychologist.

9. The method of claim 1. further comprising:

providing a result of the psychological test in the chat flow.

16. The method of claim 1, {urther comprising:
receiving a request for obtaining an emotion curve; and

providing the emotion curve based on the request.

11. The method of claim 1, {urther comprising:

receiving a feedback for the cure strategy;

if the feedback is positive, generating a psychological data pair which includes a
current session in a fivst data part and includes the cure strategy in a second data part;

and
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appending the psychological data pair to a psychological knowledge graph.

12. The method of claim 1, {urther comprising:

receiving a feedback for the cure strategy; and

if the feedback is positive, generating an emotion card which includes
information about at least one of: topic, emotion, time period, reason, cure strategy,

and effectiveness.

13 . A wmethod for assisting psychological curc in automated chatting,
comprising:

receiving a first request for obtaining user information of a user in a chat {low;

providing the user information based on the first request;

receiving a second request for obtaining a suggested cure strategy for the user;
and

providing the suggested cure strategy based on the second request, the

suggested cure strategy being determined based at least on the user information.

14. The method of claim 13, wherein the user information comprises at least one
of:

an emotion card of the user, including information about at least one of topic,
emotion, time period, reason, cure strategy, and effectiveness;

an emotion curve of the user, being formed from emotion states of the user
within a time period; and

a result of a psychological test taken by the user.

15. The method of claim 13, further comprising:
establishing, in the chat flow, a session connection between the user and a

psychologist.

16. An apparatos for assisting psychological cure in automated chatting,
comprising:

a message receiving module, for receiving at least one message in a chat flow;
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a lest performing module, {or performing a psychological test based on the at
least one message; and
a cure strategy providing module, {or providing a cure strategy based at least on

the psychological test.

17. The apparatus of claim 16, wherein the psychological test is performed
implicitly in the chat flow, and the test performing module comprises:

a question seclecting module, for sclecting at least one question from a
psychological knowledge graph established through data mining;

a question providing module, {or providing the at least one question in the chat
flow; and

an answer receiving module, for receiving at least one answer to the at least one

question in the chat flow.

18. The apparatus of claim 16, wherein the cure strategy providing module
comprises:

a session connection establishing module, for establishing, in the chat flow, a
session connection between a user and a psychologist, the cure strategy being

provided through the session connection.

19. The apparatus of claim 16, wherein the cure strategy providing module is for
determining the cure strategy through Dynamic Memory Network (DMN)-based
reasoning, and the DMN-based reasoning is based on at least one of:

at least one candidate cure strategy determained from a psychological knowledge
graph;

an emotion curve of a user; and

a session between the user and a chatbot and/or between the user and a

psychologist.

20. An apparatus for assisting psychological cure in automated chatting,
comprising:
a first request receiving module, for receiving a {irst request for obtaining user

information of a user in a chat {low;
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a user information providing module, for providing the user information based
on the first request;

a second request receiving module, for receiving a second request for obtaining
a suggested cure strategy for the user; and

a suggested cure strategy providing module, {or providing the suggested cure
strategy based on the second reguest, the suggested cure strategy being determined

based at least on the user information.
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