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Human-Computer Interaction Processing System, Method, Storage Medium, and

Electronic Device

Cross Reference to Related Application

[0001] The present application is based on and claims priority to Chinese Patent
Application No. 201811194884.3, filed on October 15, 2018, which is incorporated herein
by reference in its entirety.

Technical Field

[0002] Embodiments of the present application relate to the field of human-computer
interaction technologies, and in particular, to a human-computer interaction processing
system, method, storage medium, and electronic device.

Background

[0003] With the continuous development of voice recognition and natural language
understanding technologies over recent years, intelligent interaction has been extensively
used in various fields, such as chatbots, smart speakers, intelligent customer services, and
the like.

[0004] Several common interaction management methods in the current technologies are
listed below:

[0005] 1. Key-phrase (keyword matching): capturing the last sentence of user input and
performing interactive response according to a key phrase or key word therein. This
solution is not flexible enough and not all interaction scenarios can be handled by only
relying on the last sentence of user input and keywords thereof.

[0006] 2. Finite-state machine (finite-state machine): using a finite-state machine to cover
all interaction flows in an exhaustive manner. The defect of this solution is that it is difficult
to process complex tasks, and a user is not allowed to switch topics.

[0007] 3. Slot-filling (slot filling): parsing user input to obtain key information, i.e., the
slot information, the interaction management keeps querying and collecting necessary slot
information until conditions are satisfied for task execution. This solution is suitable for
scenarios with a small amount of slot information and few task types, and the application
scope is limited. It is impossible to process tasks with a high amount of slot information,
such as consultation, shopping guide, and the like.

[0008] In summary, there is an urgent need for a technical solution to solve or mitigate the

above problems of the current technologies.
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Summary

[0009] In light of the above, one of the technical problems to be solved by the
embodiments of the present application is to provide a human-computer interaction
processing system and a method, a storage medium, and an electronic device thereof for
solving or mitigating the above technical defects of the current technologies.

[0010] The embodiments of the present application provide a human-computer interaction
processing method, comprising: describing an interaction task in an interaction scenario;
performing interaction process control for a current interaction input in the interaction
scenario based on the interaction task; and determining an expected next interaction input in
the interaction scenario corresponding to the current interaction input based on the
interaction process control.

[0011] The embodiments of the present application also provide a human-computer
interaction processing system comprising one or more processors and one or more
non-transitory computer-readable storage media storing instructions executable by the one
or more processors to cause the system to perform operations comprising: describing an
interaction task in an interaction scenario; performing interaction process control for a
current interaction input in the interaction scenario based on the interaction task; and
determining an expected next interaction input in the interaction scenario corresponding to
the current interaction input based on the interaction process control.

[0012] The embodiments of the present application also provide a storage medium,
wherein the storage medium stores computer executable instructions, and when executed by
a processor, the computer executable instructions implement the human-computer
interaction processing method according to the embodiments of the present application.
[0013] The embodiments of the present application provide an electronic device,
comprising a processor and a storage medium, wherein the storage medium stores computer
executable instructions, and when executed by the processor, the computer executable
instructions implement the human-computer interaction processing method according to the
embodiments of the present application.

[0014] In the embodiments of the present application, as interaction tasks in different
application scenarios can be described through the interaction transaction apparatus,
complex dialogue flows may be customized. Furthermore, an interaction control unit may
perform control on an interaction flow for a current interaction input according to the

interaction task, so that the control of dialogue flows become more flexible and can satisfy
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various dialogue scenario demands. Moreover, an interaction organizing unit may determine
expected next interaction input in an interaction scenario corresponding to the current
interaction input according to the control on the interaction flow, thereby allowing the user
to flexibly switch topics.

Brief Description of the Drawings

[0015] Some specific examples of the embodiments of the present application will be
described in detail below with reference to the accompanying drawings in an exemplary,
rather than limiting, manner. Identical legends in the accompanying drawings represent
identical or similar parts or components. These drawings are not necessarily plotted to scale.
In the accompanying drawings:

[0016] FIG. 1 illustrates an example schematic structural diagram of an electronic terminal
according to some embodiments;

[0017] FIG. 2 illustrates an example schematic structural diagram of a human-computer
interaction processing system according to some embodiments;

[0018] FIG. 3 illustrates an example schematic structural diagram of a human-computer
interaction processing system according to some embodiments;

[0019] FIG. 4 illustrates an example schematic structural diagram of a human-computer
interaction processing system according to some embodiments; and

[0020] FIG. 5 illustrates an example flow chart of a human-computer interaction
processing method according to some embodiments.

Detailed Description

[0021] The technical solutions in the embodiments of the present invention will be
described below with reference to the accompanying drawings in the embodiments of the
present invention. The described embodiments are merely some, but not all, embodiments
of the present invention. Components in the embodiments of the present invention described
and illustrated in the accompanying drawings may typically be arranged and designed in
various configurations. Therefore, the detailed description of the embodiments of the
present invention provided in the accompanying drawings is not intended to limit the
protection scope of the present invention, but only represents selected embodiments of the
present invention. Based on the embodiments of the present invention, all other
embodiments obtainable by one of ordinary skill in the art without inventive effort shall fall
within the scope of the present invention.

[0022] To enable one of ordinary skill in the art to better understand the technical
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solutions in the embodiments of the present application, the technical solutions of the
present application will be described below with reference to the accompanying drawings in
the embodiments of the present application.

[0023] FIG. 1 illustrates an example schematic structural diagram of an electronic terminal
according to some embodiments. The method and apparatus provided by the embodiments
of the present invention may be implemented by the electronic terminal shown in FIG. 1.
[0024] In some embodiments, the electronic terminal shown in FIG. 1 may be a mobile
terminal device, for example, a smart phone, a tablet computer, an e-book reader, an MP3
(MovingPictureExpertsGroupAudioLayerlll) player, a MP4
(MovingPictureExpertsGroupAudioLayerIV) player, a laptop computer, a wearable mobile
terminal, and the like.

[0025] As shown in FIG. 1, the electronic terminal may include a memory 101 (or referred
to as a storage medium), a memory controller 102, one or more (only one shown in the
figure) processors 103, a peripheral interface 104, a radio-frequency (RF) module 105, an
audio module 106, a display screen 107, and a sensor 108 such as an acceleration sensor, a
distance sensor, and the like. These components may be in communication with one another
via one or more communication buses/signal lines.

[0026] The memory 101 may be configured to store software programs and modules, such
as program instructions/modules corresponding to the human-computer interaction method
and apparatus in the embodiments of the specification, and the processor 103 may execute
various functional applications and data processing by running the software programs and
modules stored in the memory 101.

[0027] The memory 101 may include a high-speed random-access memory and may also
include a non-volatile memory, such as one or more magnetic storage devices, flash
memories, or other non-volatile solid-state memories. The access to the memory 101 by the
processor 103 and other potential components may be performed under the control by the
memory controller 102.

[0028] The peripheral interface 104 may be coupled with various input/output devices to
the processor 103 and the memory 101. In some embodiments, the peripheral interface 104,
the processor 103, and the memory controller 102 may be implemented in a single chip. In
some other embodiments, they may be implemented separately by independent chips.
[0029] The RF module 105 may be configured to receive and transmit electromagnetic

waves, achieve mutual conversion between electromagnetic waves and electric signals, and
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thus communicate with a communication network or other devices.

[0030] The audio module 106 may provide an audio interface to a user and may include
one or more microphones, one or more loudspeakers, and an audio circuit.

[0031] The display screen 107 may simultaneously provide an output interface and an
input interface between the electronic terminal and the user. For example, the display screen
107 displays a content output to the user, and the content output may include texts, images,
videos, or any combination thereof.

[0032] The distance sensor in the sensor 108 may be configured to sense a distance
between the electronic terminal and a human body. For example, during a dialogue, when
the screen of the electronic terminal gets close to the face of the user, the distance sensor
will automatically sense the distance between the electronic terminal and the face of the
user. When the distance is smaller than a value, the screen will dim and no longer accept
event such as user touching the screen, thereby preventing mis-operation during the
dialogue. The distance sensor may be further configured to achieve controls such as
suspension.

[0033] The acceleration sensor in the sensor 108 is a sensor capable of sensing
acceleration and converting the same to a usable output signal.

[0034] The electronic terminal shown in FIG. 1 is merely illustrative. It may include more
or fewer components than those shown in FIG. 1, or have a configuration different from
what is shown in FIG. 1. The components shown in FIG. 1 may be implemented by
hardware, software, or a combination thereof.

[0035] In the embodiments of the specification, a client may be installed in the electronic
terminal shown in FIG. 1. The client may be a browser or a third-party application that
corresponds to a server and provides services to a user, such as an electronic reading service
for playing various local or online visualized text files.

[0036] In the embodiments of the specification, a display interface may include a display
interface of the client in the electronic terminal, including an interface that may display
contents and a progress label for displaying the browsing progress of the currently displayed
content. The size of the display interface may be related to the settings of the display
interface by the client. If the display interface is in a full-screen mode as set by the client,
the size of the display interface may be the same as the size of the display region of a
display screen of the electronic terminal (e.g., the display screen 107). If the display

interface is set by the client to be smaller than the display screen of the electronic terminal,
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the size of the display interface may be the size of the display interface that is actually set.
[0037] FIG. 2 illustrates an example schematic structural diagram of a human-computer
interaction processing system according to some embodiments. As shown in FIG. 2, the
system may comprise an interaction transaction apparatus 201 and an interaction engine 202.
The interaction engine 202 may be equipped with an interaction control unit 212 and an
interaction organizing unit 222. The interaction control unit 212 may be configured to
perform control on an interaction flow for a current interaction input according to the
interaction task, and the interaction organizing unit 222 may be configured to determine an
expected next interaction input in an interaction scenario corresponding to the current
interaction input according to the control on the interaction flow. The interaction transaction
apparatus 201 may be further configured to describe an interaction task in an interaction
scenario according to a hierarchical model. The interaction transaction apparatus 201 may
be further configured to create the hierarchical model according to division of interaction
sub-tasks of an interaction task and to describe the interaction task in the interaction
scenario according to the hierarchical model.

[0038] In some embodiments, the interaction transaction apparatus 201 may include, for
example, a model creating unit 211 and a describing unit 221, wherein the model creating
unit 211 may be configured to create a hierarchical model according to division of
interaction sub-tasks of an interaction task, and the describing unit 221 may be configured
to describe an interaction task in an interaction scenario according to the hierarchical model.
In some embodiments, the hierarchical model may be an interaction task tree, and one
subtree of the interaction task tree may correspond to one of the interaction sub-tasks.
[0039] In the present embodiment, the interaction control unit 212 may be configured to
perform interaction process control on a current interaction input according to context
information of the interaction task.

[0040] Furthermore, the interaction control unit 212 may be further configured to perform
interaction process control on the current interaction input according to the slot information
in the context information of the interaction task.

[0041] Furthermore, the interaction control unit 212 may be further configured to perform
stack-accessing operations on the task execution controls to process the slot information in
the context information of the interaction task, so as to perform interaction process control
on the current interaction input.

[0042] In some embodiments, the interaction control unit 212 may be an interaction
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execution stack, and when the execution of the current interaction input is completed, the
interaction transaction apparatus 201 may be correspondingly configured to execute the task
controls in a direction from the stack top to the stack bottom of the interaction execution
stack and at the same time, press the triggered task controls into the interaction execution
stack from the stack top to the stack bottom.

[0043] Furthermore, the interaction control unit 212 may be further configured to perform
a stack-accessing operation on task execution controls to process the slot information in the
context information of the interaction task, so as to perform interaction process control on
the current interaction input.

[0044] When the above technical solution of FIG. 2 is applied to a dialogue capable smart
device, the human-computer interaction processing system may be implemented through a
dialogue management platform or a dialogue manager (DialogManager, DM). The current
interaction input is also referred to as a current user input, the interaction transaction
apparatus 201 may also be referred to as a dialogue transaction apparatus, and an interaction
engine 202 may also be referred to as a dialogue engine. To be adapted to the dialogue
transaction apparatus configured to describe dialogue tasks in interaction scenarios
according to pre-collected scripts under different dialogue scenarios, the scripts may include
pre-collected correspondence relationships between user inputs and possible answers, logic
relationships between different user inputs in context information of a dialogue task, and the
like. For example, such correspondence relationships and logic relationships may be
embodied through a task tree. A dialogue task may be divided into a plurality of dialogue
sub-tasks, and each dialogue sub-task may correspond to a subtree of the task tree. A task
execution control, such as an agent component (also referred to as an agent), may be
configured for each dialogue sub-task. The agent may define a key action to be executed for
executing a corresponding dialogue sub-task, such as a response action (responding to the
user), initiating an inquiry action to a user (querying the user), initiating an external service
call action (calling an external service), and the like, so as to conduct a human-computer
dialogue with the user. For example, if the user input is: “I want to send an express mail,”
then an action to initiate an inquiry to the user may be configured in the corresponding
agent, and a sentence of the inquiry action may be generated: “which courier company
would you like to use?”” As another example, if the user input is: “please check the express
delivery No. 123456,” then a user-responding action to call an external third-party express

delivery inquiry may be configured in the corresponding agent, and a sentence of inquiry



WO 2020/081453 PCT/US2019/056125

response may be generated in the dialogue: “the logistic status of the express delivery No.
123456 is as follows: the seller has shipped the item for transfer in Hangzhou.”

[0045] The key action defined by a task execution control is merely an example. One of
ordinary skill in the art may set up other actions according to needs of specific use
scenarios.

[0046] In some embodiments, one dialogue task may be divided into a plurality of
dialogue sub-tasks, each dialogue sub-task may correspond to a subtree on the dialogue tree,
and a task execution control may be configured for each subtree. For example, the dialogue
tree may include an express delivery subtree and a weather subtree, and the express delivery
subtree may be configured with a user-responding action, a user-querying action, and a
third-party application-calling action. The interaction control unit 212 may be configured to
perform interaction process control on a current interaction input according to context
information of the dialogue task to trigger the above actions on the current interaction input
according to changes in the slot information (keywords) in the context information of the
interaction task. Moreover, according to the sequence of dialogues, the interaction
transaction apparatus 201 may press the agents of the corresponding subtrees into the
dialogue execution stack from the stack top to the stack bottom. During the dialogue,
according to changes in the slot information, the dialogue task stack may execute a stack
exit operation on the corresponding agent, and the interaction organizing unit 222 (e.g., a
dialogue agenda) may determine an expected next interaction input in an interaction
scenario corresponding to the current interaction input, thereby achieving effective track
and management, such as maintaining, switching, and backtracking, of a dialogue focus in a
dialogue, and ultimately achieving interaction process control on the dialogue.

[0047] FIG. 3 illustrates an example schematic structural diagram of a human-computer
interaction processing system according to some embodiments. As shown in FIG. 3, the
system may comprise an interaction transaction apparatus 201 and an interaction engine 202,
wherein the interaction transaction apparatus 201 may be further configured to configure
task execution controls for nodes of the interaction task tree, so as to execute interaction
sub-tasks corresponding to the nodes according to the task execution controls.

[0048] In some embodiments, the interaction transaction apparatus 201 may include: a
configuring unit 331 and an executing unit 341, wherein the configuring unit 331 may be
configured to configure task execution controls for nodes of the interaction task tree, and

the executing unit 341 may be configured to execute interaction sub-tasks corresponding to
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the nodes according to the task execution controls. For example, the task execution controls
may define interaction variables corresponding to interaction sub-tasks to be executed
thereby, and the interaction variables may be used for controlling execution of the
interaction sub-tasks corresponding to the nodes. The interaction variables may be further
used for managing corresponding slot information thereof so as to control execution of the
interaction sub-tasks corresponding to the nodes.

[0049] In some embodiments, the task execution controls may be used for one or a
combination of more of initiating a response action to a user, initiating an inquiry action to a
user, and initiating an external service call action, so as to execute interaction sub-tasks
corresponding to the nodes according to the task execution controls.

[0050] In some embodiments, if the task execution control is used for initiating a response
action to a user, the interaction transaction apparatus 201 may be further configured to
perform structured processing on at least one of the response action and the slot information
of the interaction sub-task, so as to execute the interaction sub-task corresponding to the
node.

[0051] In the present embodiment, if the task execution control is used for initiating an
inquiry action to a user, the interaction transaction apparatus 201 may be further configured
to trigger the inquiry action when an associated interaction variable is not bundled with the
slot information yet, so as to execute the interaction sub-task corresponding to the node, and
subsequently switch and transfer the subject of the user’s dialogue.

[0052] In the present embodiment, if the task execution control is used for initiating an
external service call action, the interaction transaction apparatus 201 may be further
configured to assign a result from an external service call to a corresponding interaction
variable via an input/output protocol.

[0053] In the present embodiment, one dialogue variable may be assigned to each piece of
the slot information, and the slot information may be managed through the dialogue
variables. For example, in the subtree of couriers, it may be defined that a piece of the slot
information “courier company” corresponds to a dialogue variable “Company,” and this
dialogue variable, for example, corresponds to the subtree of “sending express mail.” In
another example, a piece of the slot information “express delivery number” may correspond
to a dialogue variable “Code,” and this dialogue variable may correspond to the subtree of
“express delivery inquiry.” The above dialogue agenda may be constructed according to

dialogue variables corresponding to the slot information in the context information of the
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interaction task, thereby recording all possible user inputs in the current dialogue scenario,
which may determine the next dialogue input. Furthermore, when there is a change to an
agent in the above dialogue task stack, such as entering the stack or exiting the stack, an
exchange variable in the dialogue agenda is updated accordingly to support flexibly
switching and backtracking of the dialogue subject.

[0054] FIG. 4 illustrates an example schematic structural diagram of a human-computer
interaction processing system according to some embodiments. As shown in FIG. 4, the
system may comprise an interaction transaction apparatus 201 and an interaction engine 202.
In some embodiment, the human-computer interaction processing system may further
comprise: a natural language understanding unit (NLU) 403 and a natural language
generation unit 404. Therefore, in the present embodiment, this human-computer interaction
processing system may also be referred to as a human-computer dialogue system when the
system is applied in the human-computer dialogue scenario shown in FIG. 2 or FIG. 3. In
response to a user input, the human-computer dialogue system may generate an answer
corresponding to the user input.

[0055] In the present embodiment, the natural language understanding unit 403 may be
configured to perform natural language understanding on the current interaction input so as
to determine the slot information.

[0056] In the present embodiment, the interaction organizing unit 222 may be divided into
a plurality of levels according to the nodes of the interaction task tree, and the interaction
organizing unit 222 at one level may correspond to one node of the interaction task tree.
When the interaction organizing unit 222 is a dialogue agenda, a multi-layer structure may
be formed by subtrees in a number of dialogue tasks in a direction from the root node to
branch nodes, and each layer corresponds to a node of the subtree. For example, the layer of
company in the dialogue agenda corresponds to the node of “express send” subtree in the
dialogue task tree.

[0057] In the present embodiment, the natural language generation (NLG) unit 404 may be
configured to generate a natural language response for the current interaction input.

[0058] For example, when the interaction transaction apparatus 201 performs the
structured processing, the natural language generation unit 404 may generate natural
language according to a result of the structured processing, so as to execute the interaction
sub-task corresponding to the node. The structured processing may be, for example, shaping

the generated natural language according to speaking habits of a particular language.
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[0059] For example, when the interaction transaction apparatus 201 triggers the inquiry
action, the natural language generation unit 404 may generate natural language according to
the triggered inquiry action to initiate an inquiry to the user, so as to execute the interaction
sub-task corresponding to the node.

[0060] FIG. 5 illustrates an example flow chart of a human-computer interaction
processing method according to some embodiments. As shown in FIG. 5, the method may
comprise:

[0061] 501. describing an interaction task in an interaction scenario, and performing
control on an interaction flow for a current interaction input in the interaction scenario
according to the interaction task.

[0062] In some embodiments, the interaction task may be described according to a
pre-collected script.

[0063] 502. determining an expected next interaction input in the interaction scenario
corresponding to the current interaction input based on the interaction process control.
[0064] The embodiments of FIG. 2 through FIG. 4 may be referenced for exemplary
description of the steps 501 and 502.

[0065] Some embodiments of the specification further provide a storage medium, wherein
the storage medium stores computer executable instructions, and when executed by one or
more processors, the computer executable instructions implement the method according to
any one of the above embodiments.

[0066] Some embodiments of the specification further provide an electronic device,
comprising one or more processors and a storage medium, wherein the storage medium
stores computer executable instructions, and when executed by the one or more processors,
the computer executable instructions implement the method according to any one of the
above embodiments. In some embodiments, the electronic device may be either a mobile
terminal or a server.

[0067] In the above embodiments of the specification, as interaction tasks in different
application scenarios may be described through the interaction transaction apparatus,
complex dialogue flows may be customized. Furthermore, the interaction control unit may
perform control on an interaction flow for a current interaction input according to the
interaction task, so that the control of dialogue flows may become more flexible and satisfy
various dialogue scenario demands. Moreover, the interaction organizing unit may

determine an expected next interaction input in an interaction scenario corresponding to the

11



WO 2020/081453 PCT/US2019/056125

current interaction input according to the control on the interaction flow, thereby allowing
the user to flexibly switch topics.

[0068] The apparatus embodiments described above are merely illustrative, wherein the
modules described as separate components may or may not be physically separated, and the
components shown as the modules may or may not be physical modules, i.e., they may be
located in one place or may be distributed to a plurality of network modules. Part or all of
the modules may be selected according to actual needs to achieve the objectives of the
solutions of the embodiments. One of ordinary skill in the art can understand and implement
without any inventive effort.

[0069] With the above description of the implementation manners, those skilled in the art
may understand that all the implementation manners may be achieved through software plus
a necessary general hardware platform or may be achieved through hardware. Based on
such understanding, the above technical solutions, in essence, or the portion thereof that
contributes to the current technologies, may be embodied in the form of a software product.
The computer software product may be stored in a computer readable storage medium. The
computer readable storage medium includes any mechanism that stores or transfers
information in the computer (e.g., a computer) readable form. For example, the
machine-readable medium includes a Read-Only Memory (ROM), a Random-Access
Memory (RAM), a magnetic disk storage medium, an optical storage medium, a flash
storage medium, a propagating signal in the form of electricity, light, sound, or other forms
(e.g., a carrier, an infrared signal, a digital signal, etc.). The computer software product
includes several instructions to cause a computer device (which may be a personal computer,
a server, or a network device) to execute methods according to the embodiments or some
parts of the embodiments.

[0070] Finally, it should be noted that the above embodiments are merely used to describe,
rather than limit, the technical solutions of the embodiments of the specification. Although
the specification is described in detail with reference to the above embodiments, one of
ordinary skill in the art should understand that the technical solutions in the above-described
embodiments may still be amended or some technical features thereof may be equivalently
substituted, while these amendments or substitutions do not cause the essence of
corresponding technical solutions to depart from the spirit and scope of the technical
solutions in the embodiments of the specification

[0071] One of ordinary skill in the art should understand that the embodiments of the

12
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specification may be provided as a method, an apparatus (device), or a computer program
product. Therefore, the embodiments of the specification may be in the form of a complete
hardware embodiment, a complete software embodiment, or an embodiment combining
software and hardware. Moreover, the embodiments of the specification may be in the form
of a computer program product implemented on one or more computer usable storage media
(including, but not limited to, a magnetic disk memory, CD-ROM, an optical memory, etc.)
comprising computer usable program codes.

[0072] The embodiments of the specification are described with reference to flowcharts
and/or block diagrams of the method, apparatus (device), and computer program product
according to the embodiments of the specification. In some embodiments, computer
program instructions may be used to implement each process and/or block in the flowcharts
and/or block diagrams and a combination of processes and/or blocks in the flowcharts
and/or block diagrams. The computer program instructions may be provided for a
general-purpose computer, a special-purpose computer, one or more embedded processors,
or one or more processors of other programmable data processing devices to generate a
machine, causing the instructions executed by a computer or one or more processors of
other programmable data processing devices to generate an apparatus for implementing a
function specified in one or more processes in the flowcharts and/or in one or more blocks
in the block diagrams.

[0073] The computer program instructions may also be stored in a computer readable
memory that instruct a computer or other programmable data processing devices to work in
a particular manner, causing the instructions stored in the computer readable memory to
generate a manufactured article that includes an instruction apparatus. The instruction
apparatus may implement a function specified in one or more processes in the flowcharts
and/or in one or more blocks in the block diagrams.

[0074] The computer program instructions may also be loaded onto a computer or other
programmable data processing devices, causing a series of operational steps to be executed
on the computer or other programmable devices, thereby generating computer-implemented
processing. Therefore, the instructions executed on the computer or other programmable
devices may provide steps for implementing a function specified in one or more processes

in the flowcharts and/or in one or more blocks in the block diagrams.
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What is claimed is:

1. A method for processing human-computer interaction, comprising:

describing an interaction task in an interaction scenario;

performing interaction process control for a current interaction input in the
interaction scenario based on the interaction task; and

determining an expected next interaction input in the interaction scenario
corresponding to the current interaction input based on the interaction process control.

2. The method of claim 1, further comprising:

generating a natural language response to the current interaction input.

3. The method of claim 1, wherein the interaction task in the interaction scenario is
described using a hierarchical model.

4. The method of claim 3, wherein the hierarchical model is determined by
partitioning the interaction task into one or more interaction sub-tasks to describe the
interaction task in the interaction scenario.

5. The method of claim 4, wherein the hierarchical model is an interaction task tree
with each sub-tree of the interaction task tree corresponding to one of the interaction
sub-tasks.

6. The method of claim 5, further comprising:

building a task execution control item for a node of the interaction task tree to
execute the interaction sub-task corresponding to the node.

7. The method of claim 6, wherein the task execution control item defines an
interaction variable corresponding to the interaction sub-task to be executed for controlling
execution of the interaction sub-task corresponding to the node.

8. The method of claim 7, wherein the interaction variable manages slot information
corresponding to the interaction sub-task to be executed for controlling the execution of the
interaction sub-task corresponding to the node.

9. The method of claim 8, further comprising:

determining the slot information by parsing the current interaction input.

10. The method of claim 6, wherein the task execution control item determines one
or more actions including responding to a user, querying the user, calling an external service,
to execute the interaction sub-task corresponding to the node.

11. The method of claim 10, wherein in response to one of the one or more actions

being responding to the user, the method further comprises:
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performing a structured process based on the responding action and at least one of
the slot information of the interaction sub-task, to execute the interaction sub-task
corresponding to the node.

12. The method of claim 10, wherein in response to one of the one or more actions
being querying the user, the method further comprises:

triggering a query when the interaction variable is not bound to the corresponding
slot information, to execute the interaction sub-task corresponding to the node.

13. The method of claim 10, wherein in response to one of the one or more actions
being calling an external service, the method further comprises:

triggering an external service request;

receiving a result of the external service request; and

bounding the result of the external service request to the corresponding interaction
variable, to execute the interaction sub-task corresponding to the node.

14. The method of claim 1, wherein performing interaction process control for a
current interaction input in the interaction scenario based on the interaction task comprises:

performing interaction process control for a current interaction input in the
interaction scenario based on context information of the interaction task.

15. The method of claim 14, further comprising:

performing a stack operation on the task execution control item to process slot
information in the context information of the interaction task, to perform the interaction
process control on the current interaction input.

16. The method of claim 5, wherein determining an expected next interaction input
in the interaction scenario corresponding to the current interaction input based on the
interaction process control comprises:

determining an expected next interaction input for an interaction sub-task
corresponding to a node of the interaction task tree.

17. A system for processing human-computer interaction, comprising one or more
processors and one or more non-transitory computer-readable storage media storing
instructions executable by the one or more processors to cause the system to perform
operations comprising:

describing an interaction task in an interaction scenario;

performing interaction process control for a current interaction input in the

interaction scenario based on the interaction task; and
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determining an expected next interaction input in the interaction scenario
corresponding to the current interaction input based on the interaction process control.

18. The system of claim 17, wherein describing the interaction task in the interaction
scenario comprises:

using a hierarchical model to describe the interaction task, the hierarchical model
being determined by partitioning the interaction task into one or more interaction sub-tasks
to describe the interaction task in the interaction scenario.

19. The system of claim 18, wherein the operations further comprise:

building a task execution control item for an interaction sub-task of the interaction
task to execute the interaction sub-task, wherein the task execution control item defines an
interaction variable for managing slot information corresponding to the interaction sub-task
to be executed.

20. A non-transitory computer-readable storage medium for processing
human-computer interaction, configured with instructions executable by one or more
processors to cause the one or more processors to perform operations comprising:

describing an interaction task in an interaction scenario;

performing interaction process control for a current interaction input in the
interaction scenario based on the interaction task; and

determining an expected next interaction input in the interaction scenario

corresponding to the current interaction input based on the interaction process control.
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301 Describe an interaction task in an interaction scenario, and perform control on

an interaction flow for a current interaction input in the interaction scenario
according to the mteraction task

502 Determune expected next interaction input 10 an interaction scenario
corresponding to the current interaction input according to the control on the
interaction flow

4G5



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2019/056125

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GOGF 3/01; GO6F 16/332; G10L 15/22 (2019.01)

CPC-  GO6F 16/3329; G10L 15/22; G0O5B 17/00; GO6F 3/01; GO6F 3/167; GO6F 17/2785 (2019.08)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 704/9; 704/275; 715/700 (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2017/0316777 A1 (CONDUENT BUSINESS SERVICES, LLC) 02 November 2017 1-7, 10, 13, 14, 16-18, 20
- (02.11.2017) entire document -

Y 8,9,11,12,15,19
Y US 2015/0142704 A1 (LONDON) 21 May 2015 (21.05.2015) entire document 8,9, 11,12,15,19
Y US 2004/0083092 A1 (VALLES) 29 April 2004 (29.04.2004) entire document 15

A US 2010/0299136 A1 (TONG et al) 25 November 2010 (25.11.2010) entire document 1-20

D Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the apﬁlnqatlon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E"” earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” dpcgment w}gil(;hhmﬁy thrgl\{v d(;ubl(sj on prfiori(yhclaim(s). or \vhicr;]is step when the document is taken alone
cited to establish the publication date of another citation or other wy»  4o0yment of particular relevance; the claimed invention cannot be
special reason (a§ specified) . e considered top involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P” document published prior to the international filing date but later than  «g»  4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
09 December 2019 3 1 D E C 20“9

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver

P.O. .Bo.x 1450, Alexandria, VA 22313-1450 PCT Holpdesk: §71-272-4300

Facsimile No. 571-273-8300 PCT OSP; 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report

