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AUTOMATED CHAT BOT PROCESSING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a PCT application, which claims priority to U.S. patent
application no. 16/182,396, filed on November 6, 2018, which is herein incorporated

by reference in its entirety.
BACKGROUND

[0002] Today, there are numerous different virtual assistants or chat bot platforms
that are in use (e.g., Alexa from Amazon, Google Assistant from Google, Cortana
from Microsoft, etc.). Users of these chat bot platforms may typically direct the chat
bot platform of their choice to perform various tasks by issuing commands. Task
specific bots that third-party developers have specifically developed for that chat bot
platform may be used to carry out some commands. For instance, a user may ask
the chat bot platform to book them a ride-share, which would be done by a task

specific bot (e.g., an Uber bot developed for that chat bot platform).

[0003] However, the existence of multiple different chat bot platforms places a
tremendous burden on these third-party developers of task specific bots. Since the
chat bot platforms may have be associated with different libraries, standards, and
protocols, a third-party developer of a task specific bot looking to integrate their task
specific bot across multiple chat bot platforms must custom-tailor the task specific
bot to each chat bot platform. Furthermore, having multiple chat bot platforms makes
it difficult for a developer to integrate the functionality of other developers’ bots into

their own task specific bot.

[0004] Thus, there exists a need for a way to make it easier to adapt task specific
bots to various chat bot platforms, while also making it easier for different task

specific bots to coordinate with one another to perform the tasks issued by the user.
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BRIEF SUMMARY

[0005] The present disclosure contemplates methods and computing systems for
a cross-platform bot that can be used as the backend for different chat bot platforms.
This cross-platform bot is able to receive user input from various chat bot platforms
and determine the appropriate task specific bot to use for carrying out the user’s
instructions. The cross-platform bot has its own set of task specific bots adapted to
its own standards and protocols, such that any developer of a task specific bot would
only need to integrate their task specific bot with the cross-platform bot to enable its

use across all the different chat bot platforms.

[0006] In some embodiments, the cross-platform bot may include a standardized
command interface that developers of task specific bots would have to follow, along
with the appropriate security/authentication mechanisms. In some embodiments, the
cross-platform bot may include a bot registry, which is a list of all available task
specific bots. Once a developer has created a task specific bot that works with the
cross-platform bot, the developer can register their task specific bot with the bot
registry. The bot registry informs the cross-platform bot about all the various task
specific bots that have been registered and each task specific bot’s capabilities and

purpose.

[0007] Itis contemplated that having a standardized, cross-platform bot interface
with various chat bot platforms and serve as the “brains” for each chat bot platform
will provide the above-described benefits for task specific bot developers, while also
enabling end users to continue to use the chat bot platform of their familiarity and
choice. In particular, a user may issue a conversational command to the chat bot
platform of their choice, which would forward the command to the cross-platform bot.
In some cases, the user’s conversational command may provide clear instructions
and have a clearly-discernible context to it (e.g., the desired task specific bot to use
is indicated or obvious from the user's command, and the task and its associated
parameters may also be indicated or obvious). In some embodiments, the cross-
platform bot may receive the command and may be able to quickly determine the
desired task specific bot (e.g., by comparing the command to a conversation context

store) and then forward the command to that desired task specific bot.
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[0008] However, in other cases, the user’s conversational command may not
have a clear context to it. In some embodiments, the cross-platform bot may have an
intent analyzer module that can be used to analyze and determine the intent of the
user. Once the underlying intent of the user's command and the tasks/actions
associated with that intent have been determined, the intent analyzer may search the
bot registry in order to find one or more task specific bot(s) that will perform the
actions the user is intending. Once the appropriate task specific bot(s) are identified,

the user’'s command can be forwarded to those task specific bot(s).

[0009] In some embodiments, there may be several task specific bots that have
similar purposes and are capable of serving the same intent. For example, a user
may wish to book a cab and there may be multiple task specific bots capable of
serving the intent for “booking a cab”. There may be a bot exchange tied to the bot
registry, which involves a real-time bidding mechanism to help dynamically rate bots
by relevance and revenue, similar to online ad systems. The task specific bots that
win in the dynamic auction mechanism (which is an example of an interaction
mechanism) would then get priority and would be presented in that particular
consumer session. Relevance could be based on several factors like bidding, geo-
location, customer feedback, and so forth. Thus, the bot exchange allows developers
of related task specific bots to bid in auctions to gain increased exposure to users for

their task specific bot.

[0010] In some cases, the performance of the instructions provided by the user
may require the combined functionality of two or more task specific bots. In some
embodiments, the cross-platform bot enables task specific bots to perform bot
“chaining”, or the combination of functionality from different task specific bots in
various mash-up scenarios. As an example of chaining, consider a case in which a
user may wish to book a reservation at a restaurant. A Restaurant-Booking task
specific bot (like Zomato) could chain to a Coupons task specific bot (like

Groupon/Nearbuy) for providing ‘offers’ associated with the restaurant to the user.

[0011] In some embodiments, methods and computing systems are
contemplated, which involve: obtaining, from a chat-bot platform, a conversational
command provided by a user, with the conversational command instructing

performance of a task; determining whether the conversational command has a
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context specifying a task specific bot for performance of the task; upon determining
that the conversational command does not have the context, analyzing an intent of
the conversational command; determining one or more task specific bots for
performance of the task based on the intent of the conversational command and a
bot registry, with the bot registry listing the one or more task specific bots and
functionality associated with each of the one or more task specific bots; and
providing the conversational command to the determined one or more task specific

bots for performance of the task.

[0012] In various embodiments, the one or more task specific bots are added to
the bot registry by a developer of each respective task specific bot. In various
embodiments, analyzing the intent of the conversational command includes sending
the conversational command to a Neuro-Linguistic Programming (NLP) platform to
determine the intent of the conversational command. In various embodiments,
analyzing the intent of the conversational command includes referencing the intent of
the conversational command in an intent-action map store. In various embodiments,
the bot registry further lists the one or more task specific bots based on interactions
such as auctions conducted in a bot exchange. In various embodiments, the bot
registry further includes auction results associated with the one or more task specific
bots, wherein the auction results are conducted in a bot exchange. In various
embodiments, the determined one or more task specific bots perform bot chaining
for performance of the task. In various embodiments, at least one of the determined
one or more task specific bots is a value processing bot. In various embodiments,

the conversational command is provided by the user as a voice command.

[0013] These and other embodiments are described in detail below.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a block diagram illustrating a digital assistant platform, in

accordance with embodiments of the present disclosure.

[0015] FIG. 2 is a block diagram illustrating a process of a digital assistant platform,

in accordance with embodiments of the present disclosure.

[0016] FIG. 3 is a block diagram of a digital assistant platform, in accordance with

amhndimante nf tha nracant digclosure. A process flow is also illustrated in FIG. 3.
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[0017] FIG. 4A s a block diagram illustrating a process of a digital assistant

platform, in accordance with embodiments of the present disclosure.

[0018] FIG. 4B is a block diagram illustrating a process of a digital assistant

platform, in accordance with embodiments of the present disclosure.

[0019] FIG. 5is an illustration of an user interface of a chat bot as seen by a user,

in accordance with embodiments of the present disclosure.

DETAILED DESCRIPTION

[0020] A common consumer experience in regards to common tasks like booking
a flight trip, booking a cab, or booking a cinema ticket is to launch the relevant
application on their mobile device or smart phone. This is a very disparate
experience for the consumer because applications typically have a narrow purpose
and consumers are forced to keep a large number of applications on their mobile
device. Consumers would prefer to have a few ‘do-it-all’ applications and/or virtual

assistants that intelligently bring together all these capabilities.

[0021] Accordingly, technology platform providers have been developing virtual
assistants or chat bot platforms, which include any software agent that can perform
tasks or services for an individual. Instructing a chat bot to complete a specific task
typically does not require additional installation to be performed on the mobile
device. Users of these chat bot platforms may simply direct the chat bot platform of
their choice to perform various tasks by issuing commands. The chat bot may
receive commands from the user via any acceptable form of input, such as audio
inputs (e.g. speech) or text inputs (e.g., commands typed out using a keyboard or
touchscreen). Examples of such chat bots include Apple’s Siri, Google’'s Assistant,

Amazon’s Alexa, and Microsoft's Cortana.

[0022] In order to expand the functionality of a chat bot, the chat bot platform may
enable third-party developers to develop task specific bots that can be used to
perform very specific tasks or services for the individual. For example, a restaurant
may develop a task specific bot that enables users of a chat bot platform to place

orders for food and have the food delivered directly to their residence. Many chat
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bots provide a bot directory for users to browse and search through. Some chat bots
offer a way for bot developers to configure their bot to be triggered based on action

phrases.

[0023] However, the existence of multiple different chat bot platforms places a
tremendous burden on these bot developers, since their task specific bots have to be
adapted to the standards and protocols of each chat bot platform. It becomes a
maintenance problem to build custom integrations for each chat bot platform. The job
of bot developers would be easier if there were standard protocols and conventions
that all chat bots followed. Furthermore, since not every developer will choose to
integrate their task specific bot to every existing chat bot platform, it makes it difficult
for a developer to integrate the functionality of other developers’ bots into their own
task specific bot or have their task specific bot coordinate with other task specific
bots.

[0024] In the present disclosure, methods and computing systems are proposed for
a digital assistant platform that serves as the backend for different chat bot
platforms. This digital assistant platform may include a cross-platform bot (e.g., a
chat-based or voice-based digital assistant) that is able to receive user input from
various chat bot platforms and determine the appropriate task specific bot to use for
carrying out the user’s instructions. The digital assistant platform may be able to
quickly identify the actions/services/tasks that each task specific bot can serve or
handle. The cross-platform bot can select from its own set of task specific bots
adapted to its own standards and protocols, such that any developer of a task
specific bot would only need to integrate their task specific bot with the cross-
platform bot to enable its use across all the different chat bot platforms. Thus,
different bots that would be otherwise scattered across various platforms are bridged
together in a uniform manner by this digital assistant platform. Furthermore, since all
the developers would only have to customize their task specific bot for the digital
assistant platform, this makes it easier for a developer to keep track of all available
task specific bots and integrate the functionality of other task specific bots into their

own task specific bot.
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[0025] Prior to discussing the details of some embodiments of the present
invention, description of some terms may be helpful in understanding the various

embodiments.

[0026] A “processor” may include any suitable data computation device or devices.
A processor may comprise one or more microprocessors working together to
accomplish a desired function. The processor may include CPU comprises at least
one high-speed data processor adequate to execute program components for
executing user and/or system-generated requests. The CPU may be a
microprocessor such as AMD's Athlon, Duron and/or Opteron; IBM and/or Motorola's
PowerPC; IBM's and Sony's Cell processor; Intel's Celeron, Itanium, Pentium, Xeon,

and/or XScale; and/or the like processor(s).

[0027] A “memory” may be any suitable device or devices that can store electronic
data. A suitable memory may comprise a non-transitory computer readable medium
that stores instructions that can be executed by a processor to implement a desired
method. Examples of memories may comprise one or more memory chips, disk
drives, etc. Such memories may operate using any suitable electrical, optical, and/or

magnetic mode of operation.

[0028] An “application” may be computer code or other data stored on a computer
readable medium (e.g. memory element or secure element) that may be executable

by a processor to complete a task.

[0029] An “application programming interface” or “API” may be a set of routines,
protocols, and tools that specify how system components should interact. The API
may allow various components of a system to generate, send, and receive to and
from each other in a recognizable format. The API may be preconfigured, installed,
or programmed onto a device, and may instruct the device to perform specified
operations and networking commands. The API| may allow for the request of

services by initiating calls to specific instructions or code stored in an application.

[0030] A “chat bot” or “chat bot platform” may be any software agent that can
perform tasks or services for an individual. The chat bot may interact directly with the
individual to receive input from the user (e.g., commands, in the form of speech or
text) and provide output to the user (e.g., communicate, in the form of speech or

arious chat bots may be integrated with a digital
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assistant platform, which would include a repository of task specific bots for various
consumer task completion scenarios. Examples of chat bots may include Apple’s Siri

and Amazon’s Alexa.

[0031] A “digital assistant platform” may be a system designed to determine the
context or intent associated with a user input received by a chat bot and determine
one or more task specific bots to carry out the user input. Developers may be able to
build and integrate their task specific bots into the digital assistant platform, and the
digital assistant platform may enable various consumer task completion scenarios
and transactions (e.g., in the payment space) to be performed by the task specific
bots. The digital assistant platform may enforce a few conventions among the task
specific bots, such as some standard hooks/actions — which would enable

automated bot discovery and bot placement/injection based on consumer intent.

[0032] A “cross-platform bot” may be a virtual assistant within the digital assistant
platform that may surface at appropriate consumer touchpoints and engagement
channels to aid in completion of consumer tasks. The cross platform bot may assist
with payment related tasks in particular. The cross-platform bot may be chat-based
or voice-based, and it may be available across all devices and platforms based on
the various chat bots it is associated with (e.g., in iOS, Android, Facebook, Skype,
and so forth). In some embodiments, the cross-platform bot may be configured to
communicate with each of the various chat bot platforms, determine the context or
intent associated with a user input received by a chat bot, and determine one or
more task specific bots to carry out the user input. Thus, instead of a chat bot being
configured to perform its own analysis on received user inputs, the chat bot would

forward the user input to the cross-platform bot to perform the analysis.

[0033] A “task specific bot” may be a bot developed for the purpose of performing a
specific task or service for an individual when the individual submits a request

through a chat bot platform.

[0034] A “universal bot” may be a common bot integrated into a digital assistant
platform that can be utilized by task specific bots. A universal bot may be a task
specific bot configured for carrying out transactions (e.g., a payment transaction

using a credit card payment account). In some embodiments, a universal bot may be
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integrated with the cross-platform bot and other task specific bots may be able to

utilize the universal bot (e.g., through bot chaining) to carry out transactions.

[0035] An “issuer” may include a business entity (e.g., a bank) that issues and
optionally maintains an account for a user. An issuer may also issue payment
credentials stored on a user device, such as a cellular telephone, smart card, tablet,
or laptop to the consumer. In some cases, an issuer may issue and maintain a credit
card account for a user and provide the user with a credit card to make transactions
using the credit card account. In some cases, an issuer may be any financial entity

that issues a credit card.

[0036] A “machine learning model” may include an application of artificial
intelligence that provides systems with the ability to automatically learn and improve
from experience without explicitly being programmed. A machine learning model
may include a set of software routines and parameters that can predict an output of a
process (e.g., identification of an attacker of a computer network, authentication of a
computer, a suitable recommendation based on a user search query, etc.) based on
a “feature vector” or other input data. A structure of the software routines (e.g.,
number of subroutines and the relation between them) and/or the values of the
parameters can be determined in a training process, which can use actual results of
the process that is being modeled, e.g., the identification of different classes of input
data. Examples of machine learning models include support vector machines
(SVM), models that classify data by establishing a gap or boundary between inputs
of different classifications, as well as neural networks, collections of artificial

“neurons” that perform functions by activating in response to inputs.

[0037] A “machine learning classifier” may include a machine learning model that
can classify input data or feature vectors. For example, an image classifier is a
machine learning model that can be used to classify images, such as images of
animals. As another example, a news classifier is a machine learning model that
can classify news articles as “real news” or “fake news.” As a third example, an
anomaly detector, such as a credit card fraud detector, can classify input data such
as credit card transactions as either normal or anomalous. The output produced by
a machine learning classifier may be referred to as “classification data.” Machine

learning classifiers may also include clustering models, such as K-means clustering.
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Clustering models can be used to partition input data or feature vectors in to multiple
clusters. Each cluster may correspond to a particular classification. For example, a
clustering model may accept feature vectors corresponding to the size and weight of
dogs, then generate clusters of feature vectors corresponding to small dogs, medium
dogs, and large dogs. When new input data is included in a cluster (e.g., the small
dogs cluster), the clustering model has effectively classified the new input data as

input data corresponding to the cluster.

[0038] FIG. 1 is a block diagram illustrating a digital assistant platform, in

accordance with embodiments of the present disclosure.

[0039] In some embodiments, the digital assistant platform may include a cross-
platform bot 106. The cross-platform bot 106 may be configured to coordinate and
communicate with the chat bot platforms 104. The chat bot platforms 104 may
include any chat bot or automated/virtual assistant, which is any software agent that
can perform tasks or services for an individual. The chat bot may receive commands
via any acceptable form of input, such as audio inputs (e.g. speech) or text inputs
(e.g., commands typed out using a keyboard or touchscreen). In some
embodiments, the chat bot may be accessed by online chat. For example, the chat
bot may receive messages via a messaging service, such as Facebook messenger.
In some embodiments, the chat bot may be software installed on a device, such as
on a personal computer, smartphone, or smart speaker. Examples of such chat bots

include Apple’s Siri, Google’s Assistant, Amazon’s Alexa, and Microsoft’s Cortana.

[0040] In some embodiments, the digital assistant platform may include a set of
task specific bots 116, and at least some of the task specific bots 116 may have
been developed by third-party developers. Some of the developers may have a pre-
existing relationship with the owner or operator of the digital assistant platform. For
instance, the digital assistant platform may be owned and operated by a payment
processor, while the developers may include merchants, issuers (of payment
accounts, e.g., financial entities), and so forth. The third-party developers may build
their own task specific bots 116 independently with their own identity. In some
embodiments, developers may register their task specific bots 116 with the digital
assistant platform, provided that the bots comply with the standardized guidelines,

command interface, and security/authentication mechanisms of the digital assistant

10
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platform. In some embodiments, the digital assistant platform may learn about the
capabilities of the various task specific bots 116 and add them to the bot registry
112, which may be a list of all the available task specific bots 116, their

capabilities/uses, and the user intents served by them.

[0041] In some embodiments, a developer may register their task specific bot to
have it added to the bot registry 112, so long as their bot complies with the standard
web-hooks or API end-points associated with the digital assistant platform. For
instance, a task specific bot may have to be configured to provide a description of
the bot that could be used in the bot exchange 114, a URL to the icon (image) of the
bot that could be used in the exchange and also inline within conversations (e.g.,
with a chat bot platform 104) for “source attribution”. The task specific bot may also
be configured to provide a list of actions that can be performed by the bot, and the
actions metadata may have to be provided in a standard format and specify the list
of intents that are served by each action. This actions metadata may be versioned so
that only approved intents/actions can be served in the bot exchange 114. In some
embodiments, the digital assistant platform may include some editorial processes
that ensure the bots and their actions are reviewed to be compliant with the
quality/policy guidelines of the digital assistant platform before they go live on the
platform. The task specific bot may also be configured to provide an interface for the
cross-platform bot and/or any of the other available bots to pass commands to the
task specific bot. The cross-platform bot may provide a method for authenticating
and/or authorizing interactions between bots. This method may include the use of a

bot policy server 120.

[0042] In some embodiments, the bot policy server 120 can control the bot
chaining process. The bot policy server 120 may manage authentication tokens that
the bots use to send commands to each other. For example, a bot may need
authorization to chain with a value processing bot or a payment gateway bot, and

such authentication tokens may be used as permission to chain bots.

[0043] In some embodiments, a user 102 may issue a conversational command to
the chat bot platform 104 (e.g., in the form of typed text or audio). This

conversational command may include a set of instructions that the user 102 wishes

11



10

15

20

25

30

WO 2020/097112 PCT/US2019/059917

the chat bot platform 104 to perform, such as: “book me a plane ticket to New York
City.”

[0044] The chat bot platform 104 may send the conversational command issued by
the user 102 (e.g., user input) to the cross-platform bot 106. There may be multiple
chat bot platforms 104 that the user 102 can use, and thus, the cross-platform bot
106 may receive conversational commands from any available chat bot platforms
104 that the user 102 issues commands to. Instead of the chat bot platforms 104
interpreting and performing those conversational commands, they forward the
commands to the cross-platform bot 106 to interpret and perform. Thus, the cross-
platform bot 106 acts as the backend for the various chat bot platforms 104, all of

which have the role of bridging the user with the cross-platform bot 106.

[0045] In some embodiments, the chat bot platform 104 may have the
conversational command in audio format and may send the conversational
command to the cross-platform bot 106 as audio. In such embodiments, the cross-
platform bot 106 may convert the audio to text upon receiving the conversational
command. In other embodiments, the chat bot platform 104 may have the
conversational command in an audio format and may convert it to text format before
sending it to the cross-platform bot 106. In some embodiments, the chat bot platform
104 may have the conversational command in text format and may send the

conversational command to the cross-platform bot 106 as text.

[0046] Once the cross-platform bot 106 receives the conversational command, it
may first reference the conversational command against the conversation context
store 108 in order to determine if the conversational command designates any
particular task specific bots 116 to carry out the conversational command. If the
cross-platform bot 106 can determine, from the conversational command, that the
conversational command designates one or more task specific bots 116, then the
cross-platform bot 106 may send the conversational command to those task specific

bots 116 to carry out the conversational command.

[0047] The conversation context store 108 can store context for a given interaction.
Bots involved in an interaction can add context to the conversation context store as

context is collected over the course of the interaction. This can allow the context to

12
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be accessed by any bot that needs information collected by a different bot, without

needing the bots to pass along all context.

[0048] Otherwise, if the cross-platform bot 106 cannot determine if any task
specific bots 116 are designated in the conversational command, the cross-platform
bot 106 may send the conversational command to the intent analyzer 110. The intent
analyzer 110 may then determine the user’s intent from the conversational
command. There may be multiple methods of determining the user’s intent from the

conversational command and any acceptable method may be used.

[0049] Once the intent analyzer 110 determines the user’s intent, the intent
analyzer may check the bot registry 112 in order to determine if there are any task
specific bots 116 to use that can carry out the user’s intent. The bot registry 112 may
be a list of all the available task specific bots 116 and their uses. In some
embodiments, if multiple task specific bots 116 have similar uses and are capable of
serving the same intent, then the bot exchange 114 may enable the developers of
those bots to bid for their bot’s priority in real-time. The bot registry 112 may keep
track of the bots that have been awarded priority. Thus, if there is a single bot listed
in the bot registry 112 that can carry out the user’s intent, then the intent analyzer
110 may simply select that particular task specific bot 116 and forward the
conversational command to that task specific bot 116 to carry out the command.
However, if there are multiple bots listed in the bot registry 112 that can carry out the
user’s intent, then the intent analyzer 110 may select the task specific bot 116 that
has priority and forward the conversational command to that task specific bot 116 to
carry out the command. Thus, the digital assistant platform may be able to leverage
the bot registry 112 to provide the appropriate task specific bot 116 to a user based
on their intent, without the user needing to know the various available task specific

bots listed in the bot registry 112 and each of their capabilities.

[0050] In some cases, a task specific bot 116 may utilize the functionality of
another task specific bot or the universal bots 118 to carry out the user's command.
This feature is described herein as bot chaining and it is enabled by the digital
assistant platform having a single set of standards and protocols (e.g., command
interface conventions, APIs, and so forth) that developers adhere to with their task

specific bots. In some embodiments, the cross-platform bot 106 may take the
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conversational command and, after analyzing the intent of the command, the cross-
platform bot 106 may build the appropriate bot chain and orchestrate the

communications flow between those bots. The cross-platform bot 106 may leverage
the conversation context store 108 to share relevant context across the various bots

in the chain.

[0051] In some embodiments, once the user’s conversational command is passed
to the task specific bot 116, all future messages from the user may be relayed to the
bot directly (and vice-versa for the bot responses) until the bot closes its part of the

conversation.

[0052] FIG. 2 is a block diagram illustrating a process of a digital assistant platform,

in accordance with embodiments of the present disclosure.

[0053] Atcircle 1, the chat bot platform 104 may send a conversational command
received from a user to the cross-platform bot 106, in the form of typed text or audio.
This conversation command may include a set of instructions that the user wishes

automated assistance on.

[0054] At circle 2, the cross-platform bot 106 may reference the conversational
command against the conversation context store 108 in order to determine if the
conversational command designates any particular task specific bots 116 to carry

out the conversational command.

[0055] At circle 3, if the cross-platform bot 106 had determined, from the
conversational command, that the conversational command designates one or more
task specific bots 116, then the cross-platform bot 106 would send the
conversational command to those task specific bots 116 to carry out the
conversational command. The one or more designated task specific bots 116 would
carry out the command, in some cases with the use of universal bots 118. In order to
communicate with other available bots, the bot policy server 120 may be required. A
task specific bot 116 may request a token from the bot policy server 120, then use
that token when passing a command to another task specific bot 116 or a universal
bot 118. As the designated task specific bots 116 and the universal bots 118 carry
out the command, the conversation context store can be updated with any additional

context.
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[0056] At circle 4, after the task specific bots 116 carry out the command, the task
specific bots 116 may send an acknowledgement back to the cross-platform bot 106.
This acknowledgement may notify the cross-platform bot 106 that the command has
been completed as requested. This acknowledgement may also include information
or details associated with the completed task. For instance, if the command involved
booking a plane ticket to New York City, this acknowledgment may contain the
details of the purchased plane ticket, such as the airline, flight number, flight

itinerary, and so forth.

[0057] At circle 5, the cross-platform bot 106 may also send an acknowledgement
or notification to the chat bot platform 104 that it received the conversational
command from. This acknowledgement may notify the chat bot platform 104 that the
command has been completed as requested. This acknowledgement may also
include information or details associated with the completed task, which would allow
the chat bot platform 104 to inform the user that their requested task was completed
to specification. For instance, if the command involved booking a plane ticket to New
York City, this acknowledgment may also contain the details of the purchased plane
ticket, such as the airline, flight number, flight itinerary, and so forth. Thus, when the
chat bot platform 104 notifies the user that the plane ticket has been booked, it could
also inform the user that a flight to New York on X airline, with a time and date of Y,

was successfully booked.

[0058] FIG. 3 is a block diagram illustrating a process of a digital assistant platform,

in accordance with embodiments of the present disclosure.

[0059] FIG. 3 is bestinterpreted in light of FIG. 2 (e.g., as a supplement). In
particular, FIG. 3 illustrates actions performed by the digital assistant platform if the
cross-platform bot 106 cannot directly determine a task specific bot 116 to use from
the conversational command (e.g., if the cross-platform bot 106 does not find prior

context for the conversation in the conversation context store 108).

[0060] Thus, at circle 3, if the cross-platform bot 106 cannot determine if any task
specific bots 116 are designated in the conversational command, the cross-platform
bot 106 may send the conversational command to the intent analyzer 110. The
cross-platform bot 106 seeks to try to understand the intent of the user and bring in

the one or more approopriate bots to complete the task.
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[0061] At circle 4, the intent analyzer 110 may provide the conversational
command to one or more neuro-linguistic programming (NLP) platforms 302 in order
to determine the intent of the conversational command. The same set of NLP
platforms 302 could be used by the task specific bots in the ecosystem as well, or

they may also utilize the intent analyzer 110.

[0062] At circle 5, the NLP platforms 302 may provide the intent analyzer 110 with
the possible intent(s) of the conversational command. For instance, an audio clip of
the command “book a plane ticket” which has a poor pronunciation of the word
“‘plane” may sound like a command to either book a plane ticket or a train ticket.
Thus, the intent analyzer 110 could be informed that the intent of the conversational
command is either to book a plane ticket or a train ticket. The intent analyzer 110
would have to determine which is the most-likely intent behind the conversational

command.

[0063] At circle 6, the intent analyzer 110 may compare the intent against an intent-
action map store 304, in order to determine a set of actions associated with the
intent. For instance, if the conversational command was “book a flight to New York
and a hotel for when | land”, the intent of that conversational command includes
numerous separate actions (e.g., booking a flight and booking a hotel). Thus, the
intent-action map store 304 would enable the intent analyzer 110 to break down the

intent into its underlying actions.

[0064] At circle 7, the intent analyzer 110 may reference the actions against the bot
registry 112, in order to determine one or more task specific bots 116 to use for
carrying out the user’s intent. The bot registry 112 may be a list of all the available
task specific bots 116 and their uses. In some embodiments, if multiple task specific
bots 116 have similar uses, then the bot exchange 114 may enable the developers
of those bots to bid for their bot’s priority in real-time. The bot registry 112 may keep

track of the bots that have been awarded priority.

[0065] In the prior example, where the conversational command was “book a flight
to New York and a hotel for when | land”, the bot registry 112 may provide details on
one or more flight-booking bots (e.g., developed by an airline or travel agency, such
as Kayak, Priceline, Expedia, and so forth) and one or more hotel-booking bots (e.g.,

developed bv a hotel company or travel agency). If there are multiple bots for
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performing one action (e.g., there are multiple flight-booking bots), the intent
analyzer 110 may select the bot that has been awarded priority. For instance, if there
are three flight-booking bots (e.g., bots A, B, and C, with bot C awarded priority) and
two hotel-booking bots (e.g., bots X and Y, with bot X awarded priority), then the
intent analyzer 110 would select bot C to book the flight and bot X to book the hotel.

[0066] At circle 8, the intent analyzer 110 would communicate to the cross-platform
bot 106 the actions determined from the conversational command and the bot(s) that

the intent analyzer 110 has selected for performing those actions.

[0067] At circle 9, the cross-platform bot 106 may send the selected task specific
bots 116 the actions to perform. The one or more designated task specific bots 116
would carry out the actions, which may require the task specific bots 116 to
communicate among each other (e.g., bot chaining) and/or utilize the universal bots
118 to carry out the actions. The universal bots 118 may comprise common bots
integrated into the overall platform that can be utilized by all the task specific bots
116. A task specific bot 116 may request a token from the bot policy server 120, then
use that token when passing a command to another task specific bot 116 or a
universal bot 118. As the designated task specific bots 116 and the universal bots
118 carry out the command, the conversation context store 108 can be updated with

any additional context.

[0068] At circle 10, after the task specific bots 116 carry out the command, the task
specific bots 116 may send an acknowledgement back to the cross-platform bot 106.
This acknowledgement may notify the cross-platform bot 106 that the command has
been completed as requested, along with information or details associated with the
completed task. There may be separate acknowledgements sent if multiple task
specific bots 116 were utilized. For instance, if the command involved booking a
plane ticket to New York City and a hotel in New York City, the flight-booking bot
may send an acknowledgment that contains the details of the purchased plane
ticket, such as the airline, flight number, flight itinerary, and so forth. The hotel-
booking bot may send an acknowledgment that contains the details of the reserved
hotel room, such as the hotel name, room number, room type, date(s) of the

reservation, checkout times, and so forth.
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[0069] At circle 11, the cross-platform bot 106 may also send an acknowledgement
or notification to the chat bot platform 104 that it received the conversational
command from. This acknowledgement may notify the chat bot platform 104 that the
command has been completed as requested, as well as any information or details
associated with the completed task (e.g., any of the details received at circle 10).
Thus, in the previous example, when the chat bot platform 104 notifies the user that
the plane ticket has been booked and a hotel room has been reserved, it could also
inform the user that a flight to New York on X airline, with a time and date of Y, was

successfully booked, and that the user will be staying at hotel ‘A’.

[0070] FIG. 4A s a block diagram illustrating a process of a digital assistant

platform, in accordance with embodiments of the present disclosure.

[0071] In particular, FIG. 4A serves to introduce some examples of universal bots

(e.g., universal bots 118) that can be integrated into the digital assistant platform.

[0072] As an example, the conversational command, with the intent of “purchase a
movie ticket”, may be sent to the cross-platform bot 106. Once the cross-platform bot
106 understands the intent of the command, at circle 1, it may send the command to
the movie booking bot 402. In some embodiments, the cross-platform bot 106 may
instruct the movie booking bot 402 by providing additional context associated with
booking a movie. This context may include the preferred movie theater, the movie
name, the show timing, and the preferred seats. This additional context may have
been provided in the conversational command itself or may be a part of the user’s
preferences that have been saved with the movie booking bot 402. For instance, the
conversational command may have been, “purchase a movie ticket for movie ‘A’,
showing tonight at time ‘B’ at movie theater ‘C’, for seats close to the middle of the
theater.” Or, the conversational command may have been, “purchase a movie ticket
for movie ‘A’ at time ‘B’,” and the user’s saved preferences with the movie booking
bot 402 may include movie theater ‘C’ and/or the user’s preferred seating. Thus, the
movie booking bot 402 may be able to fill in the missing necessary context that was

not provided in the conversational command.

[0073] Alternatively, if there is any additional context required by the movie booking
bot 402, the movie booking bot 402 may request that the cross-platform bot 106 go

back and ask the user to supply the additional context. For instance, if the
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conversational command was simply, “purchase a movie ticket for ‘A’ movie”, the
cross-platform bot 106 may have to request that the user supply the show time and

movie theater information needed to purchase the movie ticket.

[0074] In some embodiments, the movie booking bot 402 may purchase the movie
ticket by utilizing bot-chaining, which allows the movie booking bot 402 to take
advantage of the functionality of other bots, such as universal bots (e.g., value

processing bot 404 and payment gateway bot 406).

[0075] In some embodiments, the value processing bot 404 may be chained by any
other bot that needs the user to validate their identity to provide access to an
account (e.g., a payment account or a digital wallet), which may include identifier
information (e.g., credit card information), preferred shipping addresses, and
additional profile information. The value processing bot 404 may utilize a
standardized authentication protocol (e.g., Open ID) supported by most chat bot
platforms. In some embodiments, the value processing bot 404 may use 2-factor
authentication to authenticate the user and provide a unique token that can be
passed on to the payment gateway bot 406 in order to complete a transaction or
back to the merchant bot (e.g., movie booking bot 402) to perform the transaction on

the merchant’s server-side.

[0076] For instance, at circle 2, upon selecting the movie ticket to purchase, the
movie booking bot 402 may instruct the value processing bot 404 to make the
transaction. In some embodiments, the movie booking bot 402 may provide
additional context with the transaction, such as the payment amount (e.g., the price
of the movie ticket), the merchant name (e.g., the movie theater), and the payment
instrument (e.g., the instrument to make the transaction with, such as the credit card
payment account). Some of this context, such as the payment amount and merchant
name, may be retrieved by the movie booking bot 402 (e.g. by contacting a server
associated with the merchant). Additional context, such as the payment instrument,
may have been provided in the conversational command itself, or may be a part of
the user’s preferences that have been saved with the movie booking bot 402 or the

value processing bot 404.

[0077] Alternatively, if there is any additional context required by the value

processina bot 404. the value processing bot 404 may request that the cross-
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platform bot 106 go back and ask the user to supply the additional context. For
instance, if the value processing bot 404 is aware of the payment amount and
merchant name, but was not supplied with a payment instrument, then the cross-
platform bot 106 may have to request that the user supply the desired payment

instrument with which to perform the transaction.

[0078] In some embodiments, the movie booking bot 402 may need authorization
to chain with the value processing bot 404. To do so, the movie booking bot may
send a token request to a bot policy server 120. The bot policy server 120 may
check to see if the movie booking bot 402 is authorized to request transactions, and
if so, it may return a token to the movie booking bot 402. The movie booking bot 402
may then present the authorization token to the value processing bot 404 along with

the instruction to make the transaction.

[0079] At circle 3, the value processing bot 404 may have the payment gateway bot
406 complete the payment.

[0080] At circle 4, the cross-platform bot 106 may also suggest to the user the
possibility of booking a taxi to the movie theater. If the user agrees, then the cross-
platform bot 106 may instruct the cab booking bot 408 to book a taxi based on a
supplied context. Since the taxi must be scheduled based on the movie time, this
context may include the movie show timing, the source address (e.g., the user’s
residence), and the destination address (e.g., the movie theater address). Some of
this context associated with booking the taxi may be supplied by the cross-platform
bot 106 and/or the movie booking bot 402. The cross-platform bot 106 and/or the
movie booking bot 402 may make context available by sending it to the conversation
context store 108, where the cab booking bot 408 can access it. In particular, the
movie booking bot 402 may be able to supply the movie show timing and the movie
theater address for the movie ticket that was purchased. Any additional context that
is missing may be retrieved as a part of the user’s preferences that have been saved
with the cross-platform bot 106, the movie booking bot 402, or the cab booking bot
408. Alternatively, if there is any additional context required by the cab booking bot
408, the cab booking bot 408 may request that the cross-platform bot 106 go back
and ask the user to supply the additional context. For instance, if the cab booking bot

408 does not know where the user would like to be picked up from, then the cross-
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platform bot 106 may have to request that the user supply that information rather
than assuming that the taxi should pick the user up from their residence. Any

additional context that is collected may also be added to the conversation context
store 108. The context may persist in the conversation context store 108 until the

end of the user’s interaction.

[0081] FIG. 4B is a block diagram illustrating a process of a digital assistant

platform system, in accordance with embodiments of the present disclosure.

[0082] In particular, FIG. 4B serves to illustrate how bot chaining may function to
allow bots to chain commands among themselves. The digital assistant platform may
allow for bots to manage their own chaining, subject to some restrictions. For
example, only authorized task specific bots may be allowed to chain themselves to
one of the universal bots provided by the digital assistant platform. Bot authorization
may be managed by the bot policy server. For example, a bot maybe need to
request an authorization token from the bot policy server before chaining to one of

the universal bots.

[0083] As an example, the conversational command, with the intent of “order
pizza”, may be sent to the cross-platform bot 106. Once the cross-platform bot 106
understands the intent of the command, at circle 1, it may send the command to the
restaurant selector bot 412. In some embodiments, the cross-platform bot 106 may
instruct the restaurant selector bot 412 by providing additional context associated
with ordering a pizza. This context may be made context available by sending it to
the conversation context store 108, where the restaurant selector bot 412 can
access it. The context may include the restaurant name, the delivery address, and
details of the order (e.g., what pizza and toppings). This additional context may have
been provided in the conversational command itself, or may be a part of the user’s
preferences that have been saved with the restaurant selector bot 412. For instance,
the conversational command may have been, “order a large cheese pizza from
restaurant ‘A’ to be delivered to my home,” and the restaurant selector bot 412 would
know to place an order with restaurant ‘A’ for delivery to the user’s address, which
could be saved in the user’s preferences. Or, if the conversational command were
simply “order a large cheese pizza from restaurant ‘A’,”, the restaurant selector bot

412 may fill in the missing context (e.g., if the intent of the command is to deliver the
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pizza to the user’s residence, the restaurant selector bot 412 can use the user’s

home address if it is available in the user’s preferences.

[0084] Alternatively, if there is any additional context required by the restaurant
selector bot 412, the restaurant selector bot 412 may request that the cross-platform
bot 106 go back and ask the user to supply the additional context. For instance, if the
conversational command was simply, “order a pizza®, the cross-platform bot 106
may have to request that the user provide additional details such as what kind of
pizza, where to order the pizza from, and where to deliver the pizza to. Any
additional context that is collected may also be added to the conversation context
store 108. The context may persist in the conversation context store 108 until the

end of the user’s interaction.

[0085] If the restaurant selector bot 412 is capable of bot-chaining, the restaurant
selector bot 412 may be able to utilize the functionality of other bots, such as
universal bots (e.g., value processing bot 414 and payment gateway bot 416). At
circle 2, the restaurant selector bot 412 may instruct the value processing bot 414 to
make the transaction. In some embodiments, the restaurant selector bot 412 may
provide additional context with the transaction, such as the payment amount (e.g.,
the price of the order), the merchant name (e.g., the restaurant), and the payment
instrument (e.g., the instrument to make the transaction with, such as the credit card
payment account). Some of this context, such as the payment amount and merchant
name, may be retrieved by the restaurant selector bot 412 (e.g. by contacting a
server associated with the merchant). Additional context, such as the payment
instrument, may have been provided in the conversational command itself, or may
be a part of the user’s preferences that have been saved with the restaurant selector

bot 412 or the value processing bot 414.

[0086] Alternatively, if there is any additional context required by the value
processing bot 414, the value processing bot 414 may request that the cross-
platform bot 106 go back and ask the user to supply the additional context. For
instance, if the value processing bot 414 is aware of the payment amount and
merchant name, but was not supplied with a payment instrument, then the cross-
platform bot 106 may have to request that the user supply the desired payment

instrument with which to use to order the pizza.

22



10

15

20

25

30

WO 2020/097112 PCT/US2019/059917

[0087] At circle 3, the value processing bot 414 may have the payment gateway bot
416 complete the payment.

[0088] At circle 4, the restaurant selector bot 412 may also perform bot-chaining by
automatically sending instructions to a delivery logistics bot 418, along with
additional context that can be used by the delivery logistics bot 418 (e.g., such as for
Uber Eats). For example, a delivery service may be utilized to deliver the pizza if it
has certain information, such as restaurant pickup timing, the restaurant address,
and the delivery address. Most of this context associated with delivering the pizza
may be supplied by the cross-platform bot 106 and/or the restaurant selector bot
412. In particular, the restaurant selector bot 412 may be able to supply the
restaurant pickup timing, the restaurant address, and the delivery address. Thus, in
this case, the restaurant selector bot 412 could seamlessly perform bot-chaining to
have the delivery logistics bot 418 set up delivery of the pizza, without having to

request the user to provide additional context for the delivery service.

[0089] FIG. 5is an illustration of a user interface of a chat bot as seen by a user, in

accordance with embodiments of the present disclosure.

[0090] The user interface 500 may be a chat interface seen by a user of a chat bot
that is integrated into a messaging system, such as an online messaging service
(e.g., Facebook Messenger). The user types commands into the interface to interact
with the chat bot. In this example, the user has instructed the chat bot to “book a
flight.” This conversational command is received by the chat bot, which forwards it to
a cross-platform bot (e.g., cross-platform bot 106) to handle. The cross-platform bot
would then analyze the context provided in the conversational command or the
underlying intent of the conversational command. However, in this specific example,
since the user has not provided sufficient context to the chat bot regarding the details
of which flight to book, the cross-platform bot would have to coordinate with the chat

bot to request the necessary context.

[0091] The chat bot is shown carrying on a conversation with the user to learn of
the source city (Seattle), the destination city (New York), and the date of the flight
(tomorrow). After obtaining all the missing context, the chat bot can forward this

information to the cross-platform bot. The cross-platform bot can then use all this
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information in order to determine and select the appropriate task specific bot for
booking the flight.

[0092] The above description is illustrative and is not restrictive. Many variations
of the invention may become apparent to those skilled in the art upon review of the
disclosure. The scope of the invention may, therefore, be determined not with
reference to the above description, but instead may be determined with reference to
the pending claims along with their full scope or equivalents. It may be understood
that the present invention as described above can be implemented in the form of
control logic using computer software in a modular or integrated manner. Based on
the disclosure and teachings provided herein, a person of ordinary skill in the art may
know and appreciate other ways and/or methods to implement the present invention
using hardware and a combination of hardware and software. Any of the software
components or functions described in this application, may be implemented as
software code to be executed by a processor using any suitable computer language
such as, for example, Java, C, C++, Python or Perl using, for example, conventional
or object-oriented techniques. The software code may be stored as a series of
instructions, or commands on a computer readable medium, such as a random
access memory (RAM), a read only memory (ROM), a magnetic medium such as a
hard-drive or a floppy disk, or an optical medium such as a CD-ROM. Any such
computer readable medium may reside on or within a single computational
apparatus, and may be present on or within different computational apparatuses

within a system or network.

[0093] Although many embodiments were described above as comprising
different features and/or combination of features, a person of ordinary skill in the art
after reading this disclosure may understand that in some instances, one or more of
these components could be combined with any of the components or features
described above. That is, one or more features from any embodiment can be
combined with one or more features of any other embodiment without departing from

the scope of the invention.

[0094] A recitation of "a", "an" or "the" is intended to mean "one or more" unless
specifically indicated to the contrary. Reference to a “first” component does not

necessarily require that a second component be provided. Moreover reference to a
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“first” or a “second” component does not limit the referenced component to a

particular location unless expressly stated.
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WHAT IS CLAIMED IS:

1. A computer-implemented method, comprising:

obtaining, from a chat-bot platform, a conversational command provided
by a user, wherein the conversational command instructs performance of a task;

determining whether the conversational command has a context
specifying a task specific bot for performance of the task;

upon determining that the conversational command does not have the
context, analyzing an intent of the conversational command;

determining one or more task specific bots for performance of the task
based on the intent of the conversational command and a bot registry, wherein the bot
registry lists the one or more task specific bots and functionality associated with each of
the one or more task specific bots; and

providing the conversational command to the determined one or more task

specific bots for performance of the task.

2. The method of claim 1, wherein the one or more task specific bots

are added to the bot registry by a developer of each respective task specific bot.

3. The method of claim 1, wherein analyzing the intent of the
conversational command includes sending the conversational commend to a Neuro-
Linguistic Programming (NLP) platform to determine the intent of the conversational

command.

4. The method of claim 1, wherein analyzing the intent of the
conversational command includes referencing the intent of the conversational command

in an intent-action map store.

5. The method of claim 1, wherein the bot registry further lists the one

or more task specific bots based on interactions conducted in a bot exchange.

6. The method of claim 1, wherein the bot registry further includes
interaction results associated with the one or more task specific bots, wherein the
interaction results are conducted in a bot exchange.
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7. The method of claim 1, wherein the determined one or more task

specific bots perform bot chaining for performance of the task.

8. The method of claim 7, wherein bot chaining is managed by a bot

policy server.

9. The method of claim 1, wherein at least one of the determined one

or more task specific bots is a value processing bot.

10. The method of claim 1, wherein the conversational command is
provided by the user as a voice command.

11. A computing system, comprising:

one or more processors;

non-transitory computer-readable memory storing instructions that, when
executed by the one or more processors, cause the one or more processors to:

obtain, from a chat-bot platform, a conversational command provided by a
user, wherein the conversational command instructs performance of a task;

determine whether the conversational command has a context specifying
a task specific bot for performance of the task;

upon determining that the conversational command does not have the
context, analyze an intent of the conversational command;

determine one or more task specific bots for performance of the task
based on the intent of the conversational command and a bot registry, wherein the bot
registry lists the one or more task specific bots and functionality associated with each of
the one or more task specific bots; and

provide the conversational command to the determined one or more task

specific bots for performance of the task.

12.  The computing system of claim 11, wherein the one or more task
specific bots are added to the bot registry by a developer of each respective task

specific bot in the one or more task specific bots.
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13.  The computing system of claim 11, wherein analyzing the intent of
the conversational command includes sending the conversational commend to a Neuro-
Linguistic Programming (NLP) platform to determine the intent of the conversational

command.

14.  The computing system of claim 11, wherein analyzing the intent of
the conversational command includes referencing the intent of the conversational

command in an intent-action map store.

15.  The computing system of claim 11, wherein the bot registry further
lists the one or more task specific bots based on interactions conducted in a bot
exchange.

16.  The computing system of claim 11, wherein the bot registry further
includes interaction results associated with the one or more task specific bots, wherein

the interaction results are conducted in a bot exchange.

17.  The computing system of claim 11, wherein the determined one or

more task specific bots perform bot chaining for performance of the task.

18.  The computing system of claim 17, wherein a bot policy server

manages bot chaining.

19.  The computing system of claim 11, wherein at least one of the

determined one or more task specific bots is a value processing bot.

20. The computing system of claim 11, wherein the conversational

command is provided by the user as a voice command.
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