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(57) Abstract: A system and method for performing an operation based on a contextual command, which operation further com-
prises interactively searching for information, comprising: receiving an input in a context, returning a result in respect of the re-
ceived context by at least one of reducing, relaxing, and location handling in respect of the input value, and performing an operation
based upon the context of the input criteria. Reducing comprises narrowing the total number of results by their contextual relevance,
wherein the narrowing is comprised in dynamically generated real-time interactions. Relaxing further comprises, when an exact res -
ult is not found, broadening the input search criteria automatically, and where appropriate, obtaining a result. The location handling
further comprises disambiguating addresses and locations where there are conflicts based on an input history, and establishing rela-
tionships within addresses based upon the input history.
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SYSTEM AND METHOD FOR CONVERSATION-BASED INFORMATION SEARCH
CROSS REFERENCE

[0001] This application claims priority to United States patent application no. 61/610,606
filed March 14, 2012, which is incorporated herein by reference.

TECHICAL FIELD

[0002] The following relates generally to computerized searching and more specifically to

contextual search.
BACKGROUND

[0003] There are two common forms of searching for information today: keyword driven

search or call flow driven search.

[0004] Keyword driven search allows the user to search a large amount of data by inputting
a search phrase either as a list of keywords or in some cases a natural language sentence and
obtaining a list of highly likely related information. Often, a user is challenged with having to
pick the perfect search phrase to get the exact information they are looking for. Typically, a very
large list of information is provided to the user in a returned result and the user must decide
herself how to adjust the search query to reduce this list of information to get the results she is
interested in. Very little assistance is typically provided to the user for reducing this list to their

needs, other than, for example, the seldom and well known, “Did you mean Jaguar?”

[0005] Call flow driven search allows the user to search for information through a pre-
defined list of options. An example of this would be an automated phone system where the user
is presented with a list of options to choose from and wherein the user cannot move forward
without selecting an appropriate option from the list of presented options. Another example
would be a website which allows users to select specific pre-defined categories to narrow their
search results. This method provides an interactive method for finding information, which is easy
to use, but typically limits the user to provide one piece of information at a time and follow a
specific pre-designed flow of questions regardless of their needs. A significant time may be
needed to develop and maintain an effective call flow that is both easy to use for the user and

covers the data being searched sufticiently.
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[0006] Since the data itself is changing based on the user location, their needs, and the
databases being searched, a pre-designed call flow typically does not provide an efficient method
(least amount of steps) to reach the desired results. Further, call flow driven searches are passive
from the user’s perspective, as the user is asked to follow directions in order to obtain relevant

information.

[0007] Certain interactive, intelligent chat systems have been developed to address the
foregoing, but these typically have been “authored” such that questions and scenarios were written
specifically for each type (or domain) of content and context. This has typically required significant

development time, effort and cost.

[0008] It is an object of the following to obviate or mitigate at least one of the above

disadvantages.
SUMMARY

[0009] In one aspect, a computer automated system is provided, the system adapted to
interpret commands contextually, and comprising a processing unit and memory element having
instructions encoded thereon, which cause the system to: receive a user input command which
corresponds to an instruction for performing an operation in a context; disambiguate the input
command; perform the operation based on the disambiguated input command; and return in

response to the disambiguated input command, zero or more results.

[0010] In another aspect, in a computer automated system adapted to interpret commands
contextually, and comprising a processing unit and memory element having instructions encoded
thereon, a method is provided, the method comprising: receiving a user input command which
corresponds to an instruction for performing an operation in a context; disambiguating the input
command; performing the operation based on the disambiguated input command; and returning
in response to the disambiguated input command, zero or more results.

[0011] In yet another aspect, a system is provided, the system comprising a processing unit
and memory element, and having instructions encoded thereon, which instructions cause the
system to: receive an input in a context; return a result in respect of the received context by at
least one of narrowing, broadening, and location handling in respect of the input value; wherein
an operation is performed based upon the context of input criteria; wherein the narrowing further

comprises returning a one or more relevant items based on a current result returned in response
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to the input, and comprising possible criteria values; wherein the broadening further comprises,
when an exact result is not found, broadening the input criteria automatically, and where
appropriate, to obtain a result; and wherein the location handling further comprises
disambiguating addresses and locations where there are conflicts based on an input history, and

establishing relationships within addresses based upon an input history.

[0012] In a further aspect, a dynamic, self-evolving, computer automated system is provided,
the system comprising a processing unit and a memory element, and having instructions encoded
thereon which instructions cause the system to: develop evolving interactive capability without
human authoring of scenarios for each user interaction, wherein said evolving further comprises
determining a user interaction based on the context and content; automatically define rules that
enhance the automated functionality; implement natural language processing wherein said
natural language processing comprises mapping a user input to meaning, and which mapping
further comprises genre tagging; differentiate between a set which comprises a grouping and a
set which comprises the action of making a change; andcreate a hierarchical structure for
allowing matching of input to at least one of a single or plurality of general ancestors and a

single or plurality of descendants.

[0013] In yet a further aspect, in a computer automated system comprising a processing unit
and a memory element, and having instructions encoded thereon, a method for dynamic self-
evolving of the computer automated system is provided, the method comprising: developing
evolving interactive capability without human authoring of scenarios for each user interaction,
wherein said evolving further comprises determining a user interaction based on the context and
content; automatically defining rules to enhance the automated functionality; implementing
natural language processing wherein said natural language processing further comprises mapping
a user input to meaning, and which mapping further comprises genre tagging; differentiating
between a set which comprises a grouping and a set which comprises the action of making a
change; creating a hierarchical structure for allowing matching to at least one of a single or

plurality of general ancestors or a single or plurality of descendants.
BRIEF DESCRIPTION OF DRAWINGS

[0014] The features of the invention will become more apparent in the following detailed

description in which reference is made to the appended drawings wherein:
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[0015] FIG. 1 illustrates a process flow in an embodiment of a system that enables searching

for content and information through conversational interaction.

[0016] FIG. 2 illustrates the process flow in an embodiment, of the reduction method.
[0017] FIG. 3 illustrates the process flow in an embodiment, of the relaxation method.
[0018] FIG. 4 illustrates components of a system in an embodiment.

DETAILED DESCRIPTION

[0019] Embodiments will now be described with reference to the figures. It will be
appreciated that for simplicity and clarity of illustration, where considered appropriate, reference
numerals may be repeated among the figures to indicate corresponding or analogous elements. In
addition, numerous specific details are set forth in order to provide a thorough understanding of
the embodiments described herein. However, it will be understood by those of ordinary skill in
the art that the embodiments described herein may be practiced without these specific details. In
other instances, well-known methods, procedures and components have not been described in
detail so as not to obscure the embodiments described herein. Also, the description is not to be

considered as limiting the scope of the embodiments described herein.

[0020] Reference in this specification to “one embodiment” or “an embodiment” means that
a particular feature, structure, or characteristic described in connection with the embodiment is
included in at least one embodiment of the invention. The appearances of the phrase “in one
embodiment” in various places in the specification are not necessarily all referring to the same
embodiment, nor are separate or alternative embodiments mutually exclusive of other
embodiments. Moreover, various features are described which may be exhibited by some
embodiments and not by others. Similarly, various requirements are described which may be

requirements for some embodiments but not other embodiments.

[0021] It will also be appreciated that any module, unit, component, server, computer,
terminal or device exemplified herein that executes instructions may include or otherwise have
access to computer readable media such as storage media, computer storage media, or data
storage devices (removable and/or non-removable) such as, for example, magnetic disks, optical
disks, or tape. Computer storage media may include volatile and non-volatile, removable and

non-removable media implemented in any method or technology for storage of information, such
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as computer readable instructions, data structures, program modules, or other data. Examples of
computer storage media include RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other medium
which can be used to store the desired information and which can be accessed by an application,
module, or both. Any such computer storage media may be part of the device or accessible or
connectable thereto. Any application or module herein described may be implemented using
computer readable/executable instructions that may be stored or otherwise held by such

computer readable media.

[0022] This specification may be best understood with reference to the following terms,

which are explained with the following non-limiting examples.

[0023] Natural Language — A human language, in contrast to a formal (i.e. specifically
designed) language, such as a computer programming language. In the modern online world,
natural language is affected by issues of spelling, grammar, colloquialisms, slang, abbreviations,

emoticons, swearing, technical terms, acronyms, etc.

[0024] Natural Language Processing (NLP) — The conversion of a string in a natural
language into a data structure, or formal language, that provides information about the string.
This can include work tokenization, morphological analysis (e.g. parts of speech), and dialogue
act (type of sentence), and general conversions of the input into a form more suitable for

computation manipulation.

[0025] Natural Language Understanding (NLU) — A set of algorithms used to map an input
in a natural language to a set of system state changes that reflect the effect the input is intended

to cause.

[0026] Agent — A system capable of interaction using natural language, in an intelligent way,

for a useful purpose.

[0027] Conversational Interaction — The set of inputs and outputs between the user and the

Agent.

[0028] Small talk — Simple responses to user input meant to make the experience more

enjoyable, and provide personality to the Agent.
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[0029] Queries — Information requests on the current search candidate set that does not

change the current search conditions (for example, “How far is this store from me?”).

[0030] Domain — The subject or subjects about which the Agent is prepared to interact.

[0031] Locale — The set of attributes related to the user’s current location. This can include

position/location, default language, measurement units, date and time formats, etc.

[0032] Synonyms — Words or phrases which have a common meaning in the domain of
operation.

[0033] Normal — A canonical name representing a set of Synonyms.

[0034] Family — A formal collection of related Normals.

[0035] Genre — A placeholder that represents a hierarchical family of related words. In one

embodiment it consists of the combination of a Family and a Normal.

[0036]

Genre Tagging or Input Genre — A representation of a word or sub-sentence of the

input by a Genre with the attached word or sub-sentence.

[0037] Genrization — The process of Genre Tagging a string.

[0038] Genrized or Genre Tagged — Having had Genrization applied.

[0039] Genre Condition — A list of words and Genres that can be matched in any order.
[0040] Genre Grammar Condition — A sentence or sub-sentence consisting of words, Genres,
and special meaning grammar tokens, and matched against genrized input for the performance of
NLU.

[0041] Matching Genre — Any specific Genre in the Genre Condition or Genre Grammar
Condition.

[0042] Genre Condition Match — The matching of the Genrized form of the user input with a

Genre Condition or Genre Grammar Condition.

[0043]

Key Genre — Those Genres of a Genre Condition that are used by the system to

extract values for the target(s) of the NLU.

[0044]

Associated Genre — Genres that if present may be considered to be also part of Genre

Condition Match.
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[0045] Criteria — A set of formally defined conditions represented via set of names, a sub-set
of which can have one or more values applied for purposes of searching and/or controlling

process flow. For ease of writing, Criteria can refer to the singular or plural.

[0046] Criteria Value — A single value for particular Criteria, which could be formalized (a
canonical set of values) or “free input” wherein it takes on a value from user input or searched

content (e.g. Store Name).

[0047] Collapsible or Drill-down Criteria — A Criteria whose Criteria Values are defined as a
tree where the values become more specific the deeper in the value tree they appear. Collapsible
Criteria are presented as lists flattened at a given tree depth, and can have the children presented

(drill-down) to further restrict the value.

[0048] Area Criteria — Criteria that holds a value that has a meaning specifically related to a
location (a single GPS point, such as a landmark) or a bounded region (a neighborhood, city,

etc.).

[0049] Ancestor Value — In a Collapsible Criteria, an Ancestor Value is one that is in the

direct ancestor path of a given value (i.e. is a parent, grandparent, etc.).

[0050] Descendant Value - In a Collapsible Criteria, a Descendant Value is one that is in a

direct descendant path of a given value (i.e. is a child, grandchild, etc.).

[0051] Criteria Condition — A Boolean expression on the state of current Criteria, where

valued, not valued, specifically valued, ancestor and descendant valued can be expressed.

[0052] Context — An identifiable state of the system. Includes the domain of search, Criteria,
Data Fields, GUI state, Agent mode, user’s locale, user’s profile and the interaction between the
user/client application and system/Agent including what the user has said and the Agent has

responded (Conversation Context).

[0053] Active Context — The current system context. In embodiments, there may be a
plurality of Active Contexts, comprising a most recent Active Context and one or more prior

Active Context that are still considered active.

[0054] Context List — A representation of current and prior Active Context where the most

recent Active Context is considered to be highest priority. The list constitutes a context history
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where the prior contexts can age (become less relevant) and, optionally, die (be removed from

the list and hence become irrelevant).

[0055] Conversation Context — A specific type of context which refers to the state related to
what the user or agent has said. There is an implied history to the Conversation Context (the past

affects the future).

[0056] Relevant Context — A matching context condition that is appropriate (relevant) to the

current Active Context.

[0057] Resulting Context — The context the system changes to or remains in due to

processing of some input.

[0058] Reduction — The process of reducing the number of active candidates of a search.
This could include obtaining new conditions that restrict the search space, or more restrictive

values of current conditions.

[0059] Relaxation — The process of relaxing the current conditions to allow more active
candidates of a search. This could include deleting one or more conditions or replacing one or

more with less restrictive values.

[0060] System Process Commands — A set of formal actions that change the state of the

current system.

[0061] Genre Mapping — An NLU technique which maps Genre Tagged user input (or

simulated user input) to System Process Commands.

[0062] Disambiguate — The act of resolving an ambiguity between two or more possible
interpretations of user input, such as requesting the user to choose a particular interpretation
when the system is unable to determine the proper one among several ambiguous choices (e.g.
which city “Richmond” is intended), or the system using additional information, such as context,
to automatically choose the best interpretation. Disambiguate intent can refer to the act of

Reduction (the active search candidates are considered the ambiguity).

[0063] The following provides systems and methods providing intelligent context awareness
wherein context awareness is automatic, based upon user input type, and performance of an
operation based on the determined context awareness. Additionally, systems and methods are

provided for contextual understanding of user input for effective and accurate searching of

8
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relevant information. Furthermore, systems and methods are provided for automatic and pro-
active context awareness, wherein user input in a context initiates a system to respond as well as
counter-question the user to intelligently narrow down generic queries to specific ones that lead

to obtaining a relevant result.

[0064] Embodiments disclosed recite systems and methods for performing an operation or
operations, based on contextual commands, which operations further comprise interactively
searching for information wherein the system asks key questions to lead the user to the desired
results in as few steps as possible. The system comprises a first computing device (including, but
not limited to, personal computers, servers, portable wireless devices, cellular phones, smart
phones, PDA’s, video game systems, tablets, smart televisions, internet televisions, and any other
specialized devices that comprise computing capability), which narrows down what the user is
asking for through follow-up questions and answers, wherein a search query is transformed into
an interactive list of choices resulting in a short list of appropriate results. Embodiments
comprise voice recognition, and also wherein the system simulates a human conversation,
receiving voice commands, interacting in context and pro-actively asking appropriate questions
to disambiguate the user’s original request and obtain the user specific desire to find appropriate
results. Alternate embodiments include systems which may receive text input and respond
textually, receive text input and respond with voice based output, and receive voice input and
respond textually. Other variations are possible as would be apparent to a person having ordinary

skill in the art.

[0065] Embodiments comprise a computer automated system for interactively searching for
information, comprising a processing unit and a memory element, and having instructions
encoded thereon, which instructions cause the system to: receive a voice input command which
corresponds to a search that can be performed in a context; return, in response to the voice input
command in the context, at least one of a search result and an interactive list of relevant choices;
if an interactive list of relevant choices is returned, receive a voice input selection of at least one
of the returned choices; and wherein the relevant choices are comprised in dynamically

generated real-time interactions based on the input voice commands.

[0066] Embodiments comprise a method for interactively searching for information,

comprising: receiving a voice input command which corresponds to a search that can be
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performed in a context; returning in response to the voice input command in the context at least
one of a search result and an interactive list of relevant choices; if an interactive list of relevant
choices is returned, receiving a voice input selection of at least one of the returned choices; and
wherein the relevant choices are comprised in dynamically generated real-time interactions based

on the input voice commands.

[0067] Embodiments comprise techniques which enable the design and processing of a
variety of systems and methods for enabling conversational input textually, in voice, or a
combination of both. Embodiments comprise context aware interactive searching and an
enhanced user experience, improving usability by guiding the user to desired results by pro-
actively presenting in response to user input, contextually relevant questions when there are too
many results/responses returned from a user input query. The contextually relevant questions guide
the user to know what kind of information they can provide to find more appropriate content for
them (i.e. reduce the list of results). Embodiments comprise programs that determine the best
question to ask to reduce the set of results and ultimately reduce the number of question-answer
steps to a short list of results. Embodiments enable a shortened development time as the system
and method are designed to determine the prompts for information to present to the user, including
questions to ask the user, based on the context of user input. Rather than being pre-authored, the
appropriate information for which to prompt, including questions to ask, will be dynamically,
programmatically calculated/determined based on the current content domain, context and

available search results.

[0068] Referring first to FIG. 4, a system in an embodiment is shown. The client 405
comprises an application (app, web app, installed application, etc.) which provides an interface
enabling the user to provide input to and obtain output from the system. The client is operable to
send a textual, audio or visual input (derived from a keyboard, speech recognition, buttons,
selection boxes, gestures, etc.) to the server 410 and receive an output (text, text list, HTML,
etc.) to display to the user (by, for example, a monitor or other display). The server 410,
comprising a processing unit coupled with a memory element, and having instructions encoded
thereon, further includes a plurality of processing units comprising a Natural Language
Understanding (NLU) unit 415, a conversation processing unit 435, a command processing unit
440, a criteria manager 420, a search engine 425, a reduction unit 430, a relaxation unit 450, and

a response generator 445. A context store 480 may further be provided as a memory store

10
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available to all units of the server enabling them to share context and other information. The

units communicate and cooperate with one another to implement the following.

[0069] The NLU unit 415 obtains user input and processes it by a NLP technique to generate
a semantic form of the input by segmentation, stemming parts of speech and genrization. It maps
semantic form to intent based upon current context of the system and determines whether a
request is to be processed through the command processor (system commands), conversation
processor (simple and multi-step interactions to acquire information) or directly updates criteria
by the criteria manager. The NLU unit 415 is operable to receive a natural language text input
from a human being, or an encoded representation of a command (from a GUI), process the input
using a NLP technique, and determine whether the input is a system process command (e.g., start
over, go back), conversation, or a single/compound request to modify the current criteria (search
state). The conversation processing unit 435 is operable to manage one (small talk) or more
(conversation) input/prompt sequences which enable the system to provide simple answers, or a
complex conversational interaction to answer questions, or determine a criteria change based on
complex conditions. The command processing unit 440 is operable to receive requests for
process commands (go back, start over, etc.) which may change search state (back in history,
start over), generate an interpretation of current results (details, map), or service a request of the
client (go to a different domain, give me more results). The criteria manager 420 is operable to
maintain the current search state of the system as well as a history of changes. The criteria
manager 420 issues requests to the search engine 425 to use current criteria to move the system

toward its configured goal.

[0070] The search engine 425 is operable to generate a request on the external search CGI
based on the current state of the system. It generates search syntax from current criteria to send
to external search CGIL, informs the client 205 via response generator 445 of the nature of search
to occur, executes requests to search CGI and calls upon the response generator to output search
results. The reduction unit 430, which is caused to operate when the results count from the search
engine 425 exceeds a configured target, applies content defined and automatic mechanisms to
prompt the user to input more specific criteria to narrow down the search and produce intelligent,
relevant results. The relaxation unit 450 operates when no (or few) results are found by the
search engine 425 and enables content defined and automatic mechanisms to adjust the search

criteria in an attempt to find results (e.g. expand search radius). The response generator 445

11
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combines search results. It obtains information from the other units and converts that information
to a form for output to the client 405. It may apply output formatters 475 to convert client-

independent information into client-dependent and language-dependent requests. The output may
comprise results, prompts for input, lists of possible further input, search status information, text-

to-speech forms of any of the foregoing and updates to GUI state required of the client.

[0071] The search CGI 455 provides a virtualization of one or more external search APIs 460
in a consistent and standardized manner to the server. A single external data source can be
queried using the specific application program interface (API). The output formatters obtain a
standardized form of results, lists, etc. and generate an output for a particular domain, language,

and client.

[0072] In a more specific embodiment, the system comprises a processing unit coupled with
a memory element, and having instructions encoded thereon, which instructions are written with
minimal language dependencies. The few language dependencies are isolated into self-contained
modules (DLL). The heuristics used are all designed to work regardless of the input or output

language, or the locale. As such, extending support to new languages and territories is relatively

simple, as would be apparent to a person having ordinary skill in the art.

[0073] In a further embodiment, the NLU unit 415 is operable to differentiate user input
between small talk (simple query/response), conversational response (based on conversation
context), control commands (user requests to specifically change the state of the app or system),
content commands (e.g. requests to change search domain, show map, send related email/tweet
etc.), and list selection (textual/verbal input identifying a list item). Additionally, in
embodiments, the NLU can receive compound requests to change search state wherein content
can be designed to manage simple change requests, which can then be input as a compound
statement. For example, “I want cheap Italian near the airport” input by the user is handled by
the system as separate requests based on “cheap” (cost), “Italian” (cuisine) and “airport” (search

area).

[0074] The system is operable to determine context of user input to determine a next prompt.
Context may, in this instance, refer to the current state of the system (e.g. mode), what is known
(e.g. Criteria), and what has been said (Conversational context). In an embodiment, the system is

operable to temporarily detour through a small talk or conversation and return to continue the

12
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main flow. For example, the reduction unit 430 may inform outputs and/or the response
generator 445 may generate outputs. For example, if the user’s small talk does not match the
most recent Active Context, the response generator 445 may be configured to respond on the
basis of a next most recent Active Context for which a response does match the small talk.
During the small talk, the matching Active Context may become the most recent Active Context,
while the previously most recent Active Context is still active but not as recent. When the user
returns to the main flow, the still active but not as recent Active Context may return as the most

recent Active Context. In an example:
i. Agent: What type of Cuisine would you like?
ii. User: What time is it?
iii. Agent: It is currently 2:30 pm.
iv. (optional) Agent: What type of Cuisine would you like?
v. User: What kind of Cuisine can I choose?

vi. Agent: The list shows the currently available. You can select from the list,

or just say one of them.
vii. User: OK Italian

[0075] In another embodiment, the criteria manager 420 is operable to search multiple values
for specific criteria as union or intersection. For example, if a user is searching for a restaurant
that serves pizzas, but is also open to the idea of Buffalo wings (say), then the user can input a
request such as “pizza or wings” wherein either result returned is good for the user (the union of
the results for pizza and for wings). Alternatively and additionally, say the user is looking for a
restaurant that serves burgers and steak, a request such as “burgers and steak” will return results
of only those restaurants that serve both burgers and steak (the intersection of the results for
burgers and for steak). In these examples, the criteria being searched may be tagged for whether
multiple values represent a union (e.g., by the presence or inference of an “or” statement) or an

intersection (e.g., by the presence or inference of an “and” statement).

[0076] In another embodiment, the system is operable to recognize user input and search
based on excluded criteria. Recognition may be implemented, for example, by operation of the

NLU unit 415, conversation processing unit 425 and criteria manager 420, while search may be
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implemented, for example, by the search engine 425 operating in cooperation with the search
CGI 455. For example, say a user is looking for a restaurant that serves Japanese food, but is
particularly not interested in sushi. A request such as “Japanese but not sushi” will yield results
of only those Japanese restaurants that don’t serve sushi. For such a request, the criteria being
searched includes the term “not”, which the criteria manager may recognize as being a “NOT”

operator.

[0077] Further, given a large result set, the reduction unit 430 may provide reduction
processing by providing a “smart prompt” to the user for selecting alternate search criteria. A
content guided approach in an embodiment may include a domain content developer guiding the
system based on current criteria and other context. In an automated system, the reduction unit
430 can determine the best subsequent criteria to collect based on the distribution of results
among all the remaining criteria. For example, a list can be presented to users that only contain
the items active given the current context (criteria, etc.), for example, the available price levels
for top-rated Italian restaurants on the waterfront. In such cases, the reduction unit 430 may
apply restriction (replace a criteria value) as well as collection (get currently unvalued criteria).
Some criteria have a natural order that provides more to less or less to more restriction on results
(e.g. search radius, minimum rating, and price levels). The reduction unit 430 can signal to the
system to prompt for one of these criteria, automatically restricting the presented list to those

values that will result in a reduction in search candidates.

[0078] Additionally, the relaxation unit 450 may provide relaxation processing, which can be
understood as the opposite of reduction processing. This is particularly beneficial where the user
provides context that has no search results. In such an instance, the relaxation unit 450 may relax
criteria to expand the search results without eliminating important search criteria. In one
embodiment, the relaxation occurs automatically wherein the relaxation unit 450 determines
which criteria to relax and still obtain contextually relevant results. Alternatively, the relaxation
may be content guided, either automatic or user aided wherein the user is asked to modify the
content of their request in order to obtain a relevant result. A content guided approach enables a
domain content developer to guide the system based on current criteria and other context; in an
automated approach, the system is operable to determine the best subsequent criteria to collect

based on the distribution of results among all the remaining criteria; and a user aided approach
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analyses user queries and based on the queried values returns a list to the user(s) that only

contain the items active given the current context (criteria etc.).

[0079] In embodiments, search schema (criteria and their values) are defined for each
domain that are independent of language and any underlying search engine, providing
standardized schema. External search CGI support access to one or more (mash-up) external

search engines and return a result schema (result fields and their values) to the system.

[0080] In embodiments, the response generator 445 provides templates and external output
formatters, wherein externally defined CGI are operable to generate appropriate layout of such
things as candidate lists, for a particular client target. The output of these formatters, as well as
natural human text forms of criteria or result field values can be used in a set of standard output

templates defined which can target multiple zones of a client GUIL For example,

1. Agent Says — Prompts and description of what is being presented or

requested
i1. Status — The current search state
iii. Info — A list of candidates, details, map, etc.

[0081] In further embodiments, the response generator 445 is operable to respond to user
input by performing a context aware search and return a result by reduction, relaxation, and
location handling. Preferably, embodiments enable and allow a context awareness wherein an
operation can further be performed, upon user selection, in a particular context. Ideal
embodiments enable automatic context awareness, and performing an operation based on the
context awareness. Additionally, embodiments can feature non-contextual objective, contextual
and multiple contextual understanding of user input for effective and accurate searching of
relevant information. Preferred embodiments include a reduction method of dynamically and
automatically choosing the best criteria to ask the user based on the current search results in
presenting a list of possible answers (criteria values) to help the user answer. Preferably,
embodiments enable relaxing the criteria automatically where appropriate, in order to get an
approximate result when an exact answer/result is not found. Preferably, embodiments include
disambiguating addresses and locations where there are conflicts and intelligently understanding

relationships within addresses.
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[0082] The server 410 is operable to provide context aware interactive search (CAIS),
comprising: the client 405 receiving an input of a data item from a user in a first context and
providing the data item to the NLU unit 415; NLU Unit 415 in cooperation with conversation
processing unit 435, command processing unit 440 and criteria manager 420 performing an
operation in the context of the received input; search engine 425 in cooperation with reduction unit
430 reducing a set of results obtained by programmatically determining and, by the response
generator 445, returning context relevant questions; or by the NLU unit 415 in cooperation with
conversation processing unit 435 and response generator 445 disambiguating the user input (what
the user has said) to find the most appropriate short list of results for a specific user input (request).
In an embodiment, context includes: a. Criteria, b. Agent or System state, and ¢. Conversation
context. Criteria further comprise normalized values for search criteria determined by the system,
from the user, through free input and interaction of the user with the system. This can be provided
by conversation processing unit 435 in cooperation with command processing unit 440 and criteria
manager 420. Agent (system) state comprises the contextual relevance of a returned result by the
system in response to user input (a list, details, map, route, etc.). Conversation context comprises
context in respect of the interaction already occurred between the user and the Agent (System). The
system comprises a processing unit coupled with a memory element, and having instructions
encoded thereon wherein the instructions further allow and cause the system to: recognize context
by its relevance, and further to calculate relevance by most recent use. In an embodiment, the
system is caused to list active context in most recently used order and the instructions will cause
the system to consider the first listed context as the most relevant. In such embodiments relevance
of conversational context changes frequently, and can become less relevant (i.e. ages and dies)

over time.

[0083] Embodiments recognize general context by its relevance. For example, in respect of
user input that returns a set of ambiguous matches, the most relevant context is the context in
which the input was most recently used. And thus that most recently used context is applied in
returning a result. So, for a set of ambiguous matches, that associated with the most recent context
would win. Context can also include settings such as user preferences, user location, and user
language. Further, conversational context is also recognized in a user interaction and the
recognition evolves as the conversation progresses. In an embodiment, contextual relevance

determination comprises maintaining a priority list (descending order of priority) of conversation
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contexts (a conversation context list or CC List); each with an attribute of some abstract time the
context was visited, and applying a pop-to-front methodology. For example, the abstract time
could be actual time, or an interaction number. A conversation context is defined as Cn(t), where n
is the context number and t is its time attribute. For example, say there are three conversation
contexts C1, C2, and C3. Say Conversation contexts C1, C2, and C3 are first visited in order, one

after the other, and interaction number is the “time” attribute. Thus,
CClListl: C1(1)
CCList2: C2(2), C1(1)
CCList3: C3(3), C2(2), C1(1)

[0084] As shown above, C3 is more relevant than C2, which in turn is more relevant than C1.
However, if at time t=4, Context C1 is revisited, then C1 regains the highest relevance, and is

caused to pop back to the front. Thus, we will have CCList4: C1(4), C3(3), C2(2).

[0085] Contextual relevance determination may further comprise context death. Context death
may be defines as the death of a context when it reaches the end of a queue. The server 410 may
implement a queue of a fixed (preconfigured) length or may be configured to dynamically define a
queue based on usage and other variables, as defined, for example, by the content developer. Using
a fixed queue length, and/or explicit aging and a context lifetime wherein for example in a fixed
length of three, C4 is visited. Thus we have CCList5: C4(5), C1(4), C3(3) which cause C2 to fall
off the end of the queue and die. Essentially, the system may be pre-programmed to keep contexts
alive only for three interactions, in this example. So, when C1 is revisited, and then C4, the queue

comprises:

CCList6: C1(6), C4(5), C3(3)

CCList7: C4(7), C1(6)
[0086] In the above example, which is for illustrative purposes only, C3 dies because the
current time 7 minus C3’s time 3 is greater than 3. In practice, the list length is likely to be much
longer than 3 and the lifetime of the contexts may be varied depending on the nature of the

contexts. Additional modifications are possible as would be apparent to a person having ordinary

skill in the art.
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[0087] In a further embodiment, the system is operable to be configured to provide a dynamic,
continuously evolving interactive capability. The system comprises a hybrid automated and rule-
based agent comprising a processing unit and memory element, and having instructions encoded
thereon, which instructions cause the system to develop evolving interactive agent (system)
capability without having to author scenarios for each user interaction (i.e., enabling a developer to
create an intelligent, automated interaction system which determines an interaction based on the
context and content). The instructions further cause the system to define rules to be applied to the
NLU unit 415, which enhances the automated functionality and implements NLP, which comprises
mapping of user input to meaning. NLP may further comprise genre tagging, which comprises
matching of words and phrases of user input to a normalized semantic form for comparison with
content. Genre tagging may further comprise applying (analyzing) parts of speech from a
morphological analyzer to address ambiguous genre tagging. For example, the system may be
operable to differentiate between “set” the noun and “set” the verb. Additionally, encoded
instructions may cause the system to create a hierarchical structure for allowing matching to more
and more general ancestors. Additionally or alternatively, NLP may further comprise automatic
conversion of a string in a natural language to a structured form which provides a basis for
determining meaning (semantics). Representative techniques may comprise: word tokenization,
implemented for languages like Chinese and Japanese, for example, which do not have space
separation for words; morphological analysis, which entails determining parts of speech, i.e. verb,
noun, adverb, etc.; and dialogue act, which is an indicator of the nature of the sentence as a whole
(question about location, statement of desire, etc.). In one embodiment, NLP extends these

techniques to comprise processing based on context, and genre tagging.

[0088] The system is further operable to generate a simple string representation for easy
matching to content. A genre is a representation of a semantic concept consisting of three parts:
(a) anormal, which is a canonical (normalized) representation of a potentially large set of
synonyms/phrases/sentence fragments (perhaps in multiple languages), (b) a family, which is a
grouping of associated normals, and (c¢) the raw word or phrase from user input associated with
the genre. The genre may be represented by a data structure or a string. For purposes of
simplicity, the genre may be represented as the string of the form Normal Family Raw. Content
can define a set of words and phrases that are to represent the semantic concept of a particular

Normal Family. For example:
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Italy Cuisine = Italian cuisine, Italian food, some food from Italy, Italian
FiveStar Rating = five star, 5 star, the best
Remove Action = delete, remove, eliminate, take away

[0089] The system may then replace user input with a form which contains genres, which

may be referred to as “genre tagging”, or simply “tagging”. An example follows:
User input: The best Italian food
Tagging: FiveStar Rating_the%20best Italy Cuisine Italian%20food

[0090] The raw user input is thus tagged with associated genres. To make things easier to

read, the raw user input portion can be left off, as follows:
Tagging: Italy Cuisine FiveStar Rating

[0091] The system may apply dynamic normalization in instances where extremely useful
families have a set of possible normal that is too large to be feasible to define in content, such as
Numbers, Time, Date, etc. For example, it may be useful to deal with time in the following
manner: if the user inputs a time, it can be placed in the criteria titled StartTime. This can be
accomplished by defining a genre mapping rule that uses the family of a dynamically normalized
genre: Time > Set a StartTime criteria to the value associated with the normal. Dynamic
normalization refers to the ability to dynamically (at run-time) create the normal for the genre.

For example,
User input: 1:32pm
Tagged form: T1332 Time

[0092] The T1332 is a dynamically created normal. This may be accomplished by defining a
matching grammar that matches the user input, captures information in that input, and then
passes that information to a specific conversion routine (potentially content defined) to create the
normal from the captured data. Then the content developer can define a genre mapping rule for

dealing with all-time input:

Matching Condition: Time
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Operation: Set the StartTime criteria to the value associated with the Normal of

_Time. For example T1332 - StartTime = 13:32

[0093] Genre mapping is a NLU method of mapping the genre tagged form of user input
(syntax) to rules for handling that input (semantics). The system matches the user input against
genre mapping rules, and consumes the associated parts of the tagged input as the rules are

applied. A single genre mapping rule definition may comprise:

¢ a matching condition, which may either be a Boolean expression of matching genre,
wherein associated with this is an optional list of key matching genre for purposes of
applying the operation, or a matching grammar, where key matching genre is that genre
of the matching genre expression that is used to extract information, specifically the

normal;

e optional relevant contexts such as a Boolean expression of currently defined criteria,
agent/system state (e.g. showing a map, showing details, etc.), conversation context, user

preferences, locale, language, etc.;

e one or more operations to perform, for example, set criteria, add to criteria, delete a
value, present a list of values of criteria, send an email, show a map, output a message,

etc.;

2

e associated genres, which are other genres that if present represent the same semantics,

and should be consumed with the processing of the Genre Mapping.

[0094] Matching genre forms are a representation of genre for purposes of matching to genre
tagged representations of input. They may comprise: (a) an optional normal, (b) the family, or (¢)
a raw keyword representation. For example, these may be represented as Normal Family or

_Family (any normal of the family) and Raw (specific keyword match).
Normal Family Raw matches to Normal Family
Normal Family Raw matches to Family
Normal Family Raw matches to Raw

[0095] This is a Boolean expression of matching genre and allows complicated matches

against the user input. Given matching genres A, B and C, Boolean expressions such as the
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following can be defined:
e A:matches if A occurs anywhere in the remaining user input

e A and (B or C): matches if and only if remaining user input matches A and either/both B

or C
e A and not B: matches if and only if remaining user input matches A but not B

[0096] The orders the genres appear in the user input versus the matching condition
definition may be diregarded, as may the presence of intervening other genres or keywords.

Hence, a single rule can be written to handle both these user inputs. For example,
Input: “remove Italian”
Tagging: Remove Action Italy Cuisine
Input: “Italian, remove please”

Tagging: Italy Cuisine Remove Action (“please” removed as an unimportant

word)

[0097] In cases where the order is important, a matching grammar may be used instead of a

matching condition.

[0098] Alternately, a Boolean expression of currently defined criteria may be applied. This is
a relevant context expression that is a Boolean expression on currently defined criteria. This
allows content to define genre mappings that only match if certain criteria are defined or not

defined. For example, for criteria X, Y and Z:
e X has a value and (Y has a value or Z has a value)
e X has a particular value and Y is not a particular value

[0099] An agent/system may define many genre mapping rules for handling user input in the
particular domain of the agent. Content can be used to define a genre mapping rule wherein in
response to user input for (say) a restaurant serving a particular cuisine, a rule may be executed
which sets a search criterion of food type to the user input cuisine asked/searched for. Or (say) a
user is looking for a local business of a particular type, the search criterion may be set

accordingly. For example, if Italy Cuisine is input by the user, then a rule may be executed
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which sets a search criterion Food Type to Italian. The following indicates an exemplary system

response to such an example of user input:
Matching Condition: Italy Cuisine
Operation: Set FoodType criterion to the FoodTypeValue Italian

[00100] An even more powerful abstraction is possible in that the genre mapping may request
a match of the FAMILY Cuisine, then assigns the FoodType value associated with the normal.

So in that case the following may occur:
Matching Condition: _Cuisine

Operation: Set FoodType criteria to the FoodTypeValue associated with the

normal of the Cuisine tagging of the user input.

[00101] Additionally, as genre mapping matches rules and processes them, it removes the

taggings that were matched, and then continues to see if there are other rules to apply.
Initial tagging: Italy Cuisine FiveStar Rating
Matching Condition: Cuisine

Operation: Set FoodType criteria to the FoodTypeValue associated with the

normal of the Cuisine tagging of the user input.
Result: Cuisine = Italian
Remaining tagging: FiveStar Rating
Matching Condition: _Rating

Operation: = Set RatingLevel criteria to the RatingLevel Value associated with
the Normal of the Genre matching Rating.

Result: RatingLevel =5
Remaining tagging: none

[00102] Also, if the user were to input multiple instances of the same genre, these may also be

automatically handled, as follows:

Input: “Italian or pizza”
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Initial Tagging: Italy Cuisine Or_Relation Pizza Cuisine
Matching Condition: _Cuisine

Operation: Set FoodType criteria to the FoodTypeValues associated with the

normal of the Cuisine tagging of the user input
Result: FoodType = Italian or Pizza

[00103] Another possible form of a matching condition is a grammar, which is a sentence or
sentence fragment using matching genre forms that is matched against currently remaining user

input, and must match fully and in order. An example is:
Tagging: Remove Action Italy Cuisine Add_Action France Cuisine
[00104] Note that a simple Matching Condition would lead to wrong behavior:
Initial tagging: Remove Action Italy Cuisine Add_Action France Cuisine
Matching Condition: Add Action Cuisine

Operation: Set FoodType criteria to the FoodTypeValues associated with the

Normal of the Cuisine tagging of the user input.
Result: FoodType = Italian or French
[00105] However, the system may define grammars as:
Initial context: FoodType = Italian
Matching Grammar: “Remove Action Cuisine”

Operation: Remove FoodTypeValue associated with the Normal of the Cuisine

from the Food Result: FoodType = <none>
Matching Grammar: “Add_Action _Cuisine”

Operation: Set FoodType criteria to the FoodTypeValues associated with the

Normal of the Cuisine tagging of the user input
Result: FoodType = French

[00106] An embodiment of an automated and rule-based agent/system in accordance with the

above comprises a protocol which may be referred to as NPCQL (NetPeople Content Query
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Language) which defines a method for querying and obtaining results from a Content Provider
optimized for the context aware interactive search. This enables access to a fixed data schema
simplifying content access to mashups. Preferably, NPCQL is provided such that there is no
dependency on any one API or content provider and comprises means to separate specific
coptent Provider API calls from specific requests and results returned, as described in the
disclosed embodiments. NPCQL enables the agent/system to access 31 party content without any
dependency on the content provider itself. Thus content providers can be changed and added
(“mashed up”) without any changes required to the agent/system. Alternatively, 31 parties can
integrate with the system by simply supporting the NPCQL protocol. Additionally, NPCQL
comprises defined data schema for each content domain. For example, Restaurant search will
have a schema for criteria and result data standard for restaurant search such as Food Type,
Service Types, Budget, etc. This schema can be easily added to without affecting existing
implementations. Schema used for specific domains will incorporate generic data such as time

and budget, with specific data such as Food Type.

[00107] The server 410 may provide auto-disambiguation by learning. In an embodiment, the
NLU unit 435 determines that disambiguation is required, performs disambiguation or directs the
conversation processing unit 425 to obtain user assistance, which outputs a prompt to the user via
the response generator 445. Preferred embodiments include encoded instructions which allow the
system to learn in an automated fashion. For example, ambiguous things can be learned to be not
ambiguous in a practical sense from user choices. Say, for example, a user input is “Toronto”. The
system must determine whether the user meant Toronto, ON or Toronto, OH. If, for example,
99.9% of people choose Toronto, ON, the system may be programmed to consider the proper
semantics of “Toronto” IS Toronto, ON and if the user intends to input Toronto, OH then they will
naturally know that they need to be specific (i.e. they need to input Toronto, OH due to the learnt
familiarity that most people will interpret an input of just Toronto to mean Toronto, ON).
Alternatively, the system may recognize a user pattern, and based on input by an identified user,
can understand (say) an input of “Toronto” to mean Toronto, OH. Additionally and alternatively,
the system can perform auto-disambiguation based on domain (interaction subject), locale/location
(where the user is), gender, language, etc. Auto-disambiguation can be based on many other
parameters and on variations of the above mentioned parameters, as would be apparent to a person

having ordinary skill in the art.
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[00108] Preferred embodiments comprise a plurality of sub-systems interconnected with/to each
other, and each specializing in a particular domain. Thus, many agents/systems with a domain of
expertise can be queried by a single user input, and return a confidence level for the individual

agent’s ability to handle the input. The full processing can then be passed to the best handler.

[00109] Preferred embodiments of the system comprise data transformers (e.g., output
formatters 475) to transform information for the user into the best display (or audio) format for
the target client 405. Data transformers can be used for different clients (e.g. smart phone, tablet,
TV, etc.), different domains (Restaurants, Local Businesses, Grocery Stores, etc.), different
countries, etc. The existence of data transformers allow the agents to be generic to any device
and content they are dealing with and yet provide the best display possible for the user. In a
specific example, a data transformer may receive a request from NetPeople to format
unformatted content data for a specific device in the specified context of the interaction. The
request may contain information to assist in formatting such as the language, area, number of
characters permitted, etc. For example, if a list of restaurants is being requested the raw NPCQL
data would be provided to the transformer with the device type and context (amongst other
relevant information) and the transformer would return a formatted list of restaurant items that

can be sent directly to the targeted client for display.
[00110] Various exemplary methods are now provided.

[00111] Referring now to Fig. 1, a process flow in an embodiment of a system that enables
searching for content and information through conversational interaction is shown. Embodiments
can facilitate voice based as well as textual conversational interaction, though preferred
embodiments of NetPeople allow for voice based conversational interaction. In step 110, a user
inputs a command, textually or by voice, using the client 405. Step 115 comprises performing
natural language analysis of the input command by the NLU unit 415. Step 120 is determination
of criteria by the criteria manager 420. Step 125 involves searching for content based upon the
determined criteria by the search engine 425. Subsequently, in step 130, the system checks the
number of results, and accordingly determines if reduction, by the reduction unit 430, or
relaxation, by the relaxation unit 450, is desired or required. The reduction step 135 is
implemented if too many results are returned and the user is asked to input more specific criteria.

The relaxation step 140 takes place if no results are returned and a search is then performed
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based on broader, more generic criteria than that input by the user. Thus based on reduction
or/and relaxation an automated search is performed and the most accurate results are presented

145 to the user.

[00112] The reduction unit 430 may provide a configurable value for specific domains of the
search, such that if there are too many search results (being more than the configurable value),
the server 410 is caused to intelligently ask the user for more information to determine what they
really want, so that it can narrow, and thereby reduce the results to a short list. The reduction unit
430 may dynamically and automatically choose the best criteria to ask the user based on the
current search results, and cause the response generator 445 to present a list of possible answers
(criteria values) to help the user answer. For example, say a user is looking for restaurants in a
particular area. The server 410 may respond by asking (say) “What kind of cuisine are you
looking for? Italian, Chinese, Vietnamese, Japanese...” and so on. The system will determine
which choices (criteria values) exist so that the user never makes a choice that ends in no results.
Preferably the system will not automatically ask for Italian if there are no Italian restaurants in

the results.

[00113] Additionally, the reduction unit 430 may support hierarchical criteria values to ensure
that the lists of choices are always reasonable. If there are too many choices the reduction unit
430 may look for the parents to create a narrowed, reasonable sized choice list. In an example
embodiment, say the user is looking for a business. The user inputs a voice command that asks
the system “search for a business in my location”. The reduction unit 430 performs reduction and
causes the response generator 445 to respond by asking “Which business category would you
like? Bank, Government Office ...” and so on. The user responds by saying “Bank”. The
reduction unit 430 again performs reduction to work with specific criteria and causes the
response generator 445 to ask “Local Bank, Trust Bank...” and so on. Thus the server 410
performs targeted, relevant searches that reduces by narrowing, and thereby in some instances
eliminates searching for unnecessary, irrelevant items. However, there are cases where the
content developer may want to control the criteria questions. The server 410 enables content
rules to be defined and take priority over the automated system rules. Thus, based on log
analytics, content rules and criteria are tuned to provide the most natural user experience.
Variations and modifications of the above are possible, as would be apparent to a person having

ordinary skill in the art.
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[00114] Referring now to Fig. 2, an example of reduction is shown. After a user has input
search criteria, top results may be presented in step 205. In 210 criteria of all the results
presented are determined. In step 215 the best (most relevant) criteria is/are calculated,
determined, and picked, wherein the calculation of the best criteria in preferred embodiments
results in elimination of most results. Of the remaining (picked) criteria value choices the user is
asked to select the best criteria in step 220. Subsequently, in step 225 the system returns with top

results based on the reduced selection.

[00115] On the other hand, when no (or few) search results are found then the relaxation unit
450 may relax or broaden the criteria, automatically where appropriate. After relaxing the
criteria, a search may be performed and the server 410 may return to the client 405 new search
results. For example, say the user is looking for shops within a 1 kilometer radius of his or her
current location, and there are none found in the search. The relaxation unit 450 may relax
(broaden) the criteria, and the server 410 may perform the search within a 2 kilometer radius
(say) and return the following result: “I couldn’t find any shops within 1 km so I have expanded

'77

(broadened) to 2 km and found 5 shops. Here they are!” Relaxation rules may be defined in

content where appropriate. The following are examples of relaxation rules:
Restaurant

If the user sets the “service” criteria, the system will try to remove it and re-

search.
If the proximity is used then the system will try to expand the proximity.
Local Business

If the user defines a special shop/place name and the merchant type, the system

will try to remove the merchant type and re-search.

[00116] Referring now to Fig. 3, an example of relaxation is shown. After a search based on
user input criteria yields no results, the relaxation unit 450 determines which of the user input
criteria to broaden (loosen up) in step 305. The search is then performed again with the
determined best criteria value to broaden (loosen) in step 310. Subsequently in step 315, results
of the search performed with broadened (loosened) criteria values, are returned and presented to

the user.
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[00117] The NLU unit 415 may further comprise instructions that cause it to recognize
address information, locations, landmarks and station names. Preferably, the server 410 further
comprises means to disambiguate addresses and locations when there are conflicts. For example,
if a user enters “Oakland” for a search the server 410 can respond with “Did you want Oakland,
California or Oakland County, Michigan?” In a preferred embodiment the server 410 may
understand the parent-child relationships within addresses (neighborhood to city to state to
country), and uses common ancestor (parent, grandparent, etc.) entities to aid in the
disambiguation, so that if, for example, the user says “Oakland” and the user is in San Francisco
(as determined from a reverse geocode of their GPS coordinates), then the server 410
understands it as Oakland, California, USA. via the relationship of a particular Oakland to
California and the context of the user being in California and hence the most obvious intent of
the user is their local meaning of “Oakland”. Another example would be a neighborhood
“Chinatown” which has many incarnations in various places, but can be disambiguated by a
common address with the user (e.g. in the same city). Thus, as shown above, a preferred
embodiment server 410 can “understand” the relationships within addresses, so that if the user
says “San Francisco” then the system understands it as San Francisco, California, USA as
determined from a reverse geocode of their GPS coordinates, and any other relevant criteria.

Further, rules are tuned and added based on user log analytics to improve the user experience

[00118] Preferably, the server 410 comprises instructions that enable it to set/add one or more
criteria tentatively rather than absolutely, and then automatically remove the setting if the search

returns no results. For example:
Absolute Criteria Setting:
Set value Ambience = Fun
Search
Show results (possible none)
Tentative Criteria Setting:
Set value tentatively Ambience = Fun
Search

Case 1: Zero search results—Remove Fun from Ambience and Search Again
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Case 2: One or more search results—Tentative setting becomes Absolute setting
Show Results for both cases

[00119] Note, other context may have changed along with the tentative setting(s), so this is
not necessarily the same as backing out the last set of changes. Rather, only the sets that were

marked as being tentative are backed out.

[00120] While certain exemplary embodiments have been described and shown in the
accompanying drawings, it is to be understood that such embodiments are merely illustrative and
not restrictive of the broad invention and that this invention is not limited to the specific
constructions and arrangements shown and described, since various other modifications may
occur to those ordinarily skilled in the art upon studying this disclosure. In an area of technology
such as this, where growth is fast and further advancements are not easily foreseen, the disclosed
embodiments may be readily modifiable in arrangement and detail as facilitated by enabling
technological advancements without departing from the principals of the present disclosure or

the scope of the accompanying claims.
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CLAIMS

1. A computer automated system adapted to interpret commands contextually, and
comprising a processing unit and memory element having instructions encoded thereon,

which cause the system to:

receive a user input command which corresponds to an instruction for performing

an operation in a context;
disambiguate the input command,
perform the operation based on the disambiguated input command; and
return in response to the disambiguated input command, zero or more results.
2. The system of claim 1 wherein the instructions further cause the system to:

if zero results are obtained, broaden the user input criteria to cause the system to

return one or more alternate results in an updated context;

if one or more results are obtained, return the one or more results in the input

context; and

wherein the one or more results are comprised in dynamically generated real-time

interactions based on the disambiguated input context or updated context, respectively.

3. The system of claim 1 wherein the instructions that cause the system to disambiguate the
input commands further cause the system to disambiguate at least one of user input intent

and user input meaning.

4. The system of claim 3, wherein to disambiguate user input intent further comprises
reduction, wherein in a plurality of obtained results, the system is caused to narrow the

total number of results by their contextual relevance;

wherein the said narrowing is comprised in the dynamically generated real-time
interactions, which further comprise automatically calculated responses to the input

commands to reduce the set of results and the number of steps.

5. The system of claim 3 wherein in disambiguating user input meaning, the encoded

instructions further cause the system to:
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in response to user input, return a single or plurality of system interpretations for

user clarification of an ambiguous input.
6. The system of claim 1 wherein context includes at least one of’

a content domain, criteria, data fields, GUI state, system state, user’s locale, user’s
profile and the interaction between the user application and system including user input

and returned system response; and

wherein said criteria comprise normalized values for user intent criteria determined

from free input and interaction with the system;

wherein said system state comprises contextual relevance of returned response to

user input; and

wherein conversation context comprises content exchanged during real-time

interaction with the system.

7. The system of claim 6, further comprising instructions that cause the system to: perform
the operation, which further comprises searching multiple values for specific criteria as at

least one of a union and an intersection.

8. The system of claim 6, further comprising instructions that cause the system to, in
response to the input, perform the operation based on excluded criteria in said input,

wherein said excluded criteria comprises inputting what not to look for.
9. The system of claim 6 further comprising instructions that cause the system to:

in respect of a disambiguated input context, determine most relevant criteria to

collect based on the distribution of results;
return a single or plurality of determined criteria collected, for user selection; and

narrow the returned result by contextual relevance, wherein the narrowing
comprises analysing obtained results in the real time interaction, and returning one or

more results comprising items active given the current context of the input criteria.

10. The system of claim 1 further comprising instructions that cause the system to:
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in response to a result returned from a user input in a first context, receive an
input in an unrelated context, and in response to said unrelated context, temporarily

detour away from the said first context;
return a result in respect of the said unrelated context; and
revert back to the said first context;
wherein context comprises the current state of the system.

11. The system of claim 1 wherein the instructions further cause the system to obtain

contextually relevant results, which comprises:

automatically broadening input criteria when zero results are obtained,
determining by analyzing the results obtained based on broadened input criteria,
the most relevant results to collect, which determining is based on the distribution

of results among active, broadened criteria; and
returning one or more determined, relevant results.
12. The system of claim 11 wherein the analyzing further comprises:

mapping a user input to meaning which comprises matching words and phrases of

the input command to a normalized semantic form for comparison with the content;

creating a hierarchical structure for allowing matching of the input command to at

least one of general ancestors and descendants; and

converting a string in natural language into a structured format for determining

meaning semantics.

13. The system of claim 1 further comprising instructions to create a normal for a genre that

the input content belongs to, wherein creating the normal comprises:
defining a matching grammar that matches the input command,
capturing information in that input; and

passing the captured information to a specific conversion routine to create the

normal from the captured data;

wherein the conversion routine is content defined.
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The system of claim 13 further comprising instructions that cause the system to:

implement genre mapping, which comprises matching user input against genre

mapping rules, wherein any tagged input is consumed as the rules are applied.

The system of claim 1 further comprising instructions which cause the system to, in
response to the input command, query and obtain results from a content provider

optimized for a context aware interactive search.

The system of claim 1 further comprising instructions which cause the system to, in
response to the input command, request an external system to perform an operation based

on criteria obtained from a context aware interaction.

In a computer automated system adapted to interpret commands contextually, and
comprising a processing unit and memory element having instructions encoded thereon, a

method comprising;

receiving a user input command which corresponds to an instruction for

performing an operation in a context;
disambiguating the input command,
performing the operation based on the disambiguated input command; and
returning in response to the disambiguated input command, zero or more results.
The method of claim 17 further comprising:

if zero results are obtained, broadening the user input criteria to cause the system

to return a single or plurality of alternate results in an updated context;

if one or more results are obtained, returning the one or more results in the input

context; and

wherein the one or more results are comprised in dynamically generated real-time

interactions based on the disambiguated input context or updated context, respectively.

The method of claim 17 wherein disambiguating the input commands comprises causing

the system to disambiguate at least one of user input intent and user input meaning.

The method of claim 19 wherein disambiguating user input intent further comprises:
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reduction, wherein in a plurality of obtained results, narrowing the total number of

results by their contextual relevance;

wherein the said narrowing is comprised in the dynamically generated real-time
interactions, which further comprise automatically calculating responses to the input

commands to reduce the set of results and the number of steps.
The method of claim 19 wherein disambiguating user input meaning comprises:

in response to user input, returning a single or plurality of system interpretations

for user clarification of an ambiguous input.
The method of claim 17 further comprising:

determining context which comprises normalizing values for input criteria which

values are determined from real-time user input;
determining system state based on results returned in response to user input; and

determining conversation context based on content exchanged during real-time user

interaction; and

wherein the said context includes at least one of a content domain, criteria, data
fields, a GUI state, system state, user’s locale, user’s profile and the interaction between

the user application and system including user input and returned system response.

The method of claim 22 further comprising, performing an operation comprising
searching multiple values for specific criteria as at least one of a union and an

intersection.

The method of claim 22 further comprising allowing the system to, in response to the

input, performing an operation based on input excluded criteria.
The method of claim 22 further comprising:

in respect of a disambiguated input context, determining most relevant criteria to

collect based on the distribution of results;

returning a single or plurality of determined criteria collected, for user selection;

and
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narrowing the returned result by contextual relevance, wherein the narrowing
comprises analysing obtained results in the real time interaction, and returning one or

more results comprising items active given the current context of the input criteria.

The method of claim 17 further comprising analyzing context and content of user input

wherein the analyzing comprises:

mapping a user input to meaning which comprises matching words and phrases of

the input command to a normalized semantic form for comparison with the content;

creating a hierarchical structure for allowing matching of the input command to at
least one of a single or plurality of general ancestors and a single of plurality of

descendants; and

converting a string in natural language into a structured format for determining

meaning semantics.

The method of claim 17 further comprising creating a normal for a genre that the input

content belongs to, wherein creating the normal comprises:
defining a matching grammar that matches the input command,
capturing information in that input; and

passing the captured information to a specific conversion routine to create the

normal from the captured data;
wherein the conversion routine is content defined.
The method of claim 24 further comprising instructions that cause the system to:

implement genre mapping, which comprises matching user input against genre

mapping rules, wherein any tagged input is consumed as the rules are applied.

The method of claim 17 further comprising, in response to the input, optimizing content
obtained from a content provider, which optimization is based on user input context and

content relevance.

The method of claim 21 further comprising disambiguating of the said input meaning based

on at least one of context of the input content, user location, gender, and input language.
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31 The method of claim 17 further comprising:

in response to a result returned from a user input in a first context, receiving an
input in an unrelated context, and in response to said unrelated context, temporarily

detouring away from the said first context;
returning a result in respect of the said unrelated context; and
reverting back to the said first context;
wherein context comprises the current state of the system.
32. The method of claim 17 further comprising:

in response to the input returning no result, automatically relaxing criteria from

the said input to obtain contextually relevant results;

analyzing the input and based on the values input returning active items given the

current context of the input criteria.

33. A system comprising a processing unit and memory element, and having instructions

encoded thereon, which instructions cause the system to:
receive an input in a context;

return a result in respect of the received context by at least one of narrowing,

broadening, and location handling in respect of the input value;
wherein an operation is performed based upon the context of input criteria;

wherein the narrowing further comprises returning a one or more relevant items
based on a current result returned in response to the input, and comprising possible

criteria values;

wherein the broadening further comprises, when an exact result is not found,

broadening the input criteria automatically, and where appropriate, to obtain a result; and

wherein the location handling further comprises disambiguating addresses and
locations where there are conflicts based on an input history, and establishing

relationships within addresses based upon an input history.
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34. A dynamic, self-evolving, computer automated system comprising a processing unit and
a memory element, and having instructions encoded thereon which instructions cause the

system to:

develop evolving interactive capability without human authoring of scenarios for
each user interaction, wherein said evolving further comprises determining a user

interaction based on the context and content;
automatically define rules that enhance the automated functionality;

implement natural language processing wherein said natural language processing

comprises mapping a user input to meaning, and which mapping further comprises genre
tagging;
differentiate between a set which comprises a grouping and a set which comprises

the action of making a change; and

create a hierarchical structure for allowing matching of input to at least one of a

single or plurality of general ancestors and a single or plurality of descendants.

35. The system of claim 34 wherein the natural language processing further comprises
automatic conversion of a string in a natural language to a structured, machine readable

format which provides a basis for determining meaning.
36. The system of claim 34 wherein the said genre tagging further comprises:

matching of words and phrases of user input to a normalized semantic form for

comparison with content; and
analyzing parts of speech to disambiguate ambiguous input.

37. In a computer automated system comprising a processing unit and a memory element,
and having instructions encoded thereon, a method for dynamic self-evolving of the

computer automated system, comprising:

developing evolving interactive capability without human authoring of scenarios
for each user interaction, wherein said evolving further comprises determining a user

interaction based on the context and content;
automatically defining rules to enhance the automated functionality;
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implementing natural language processing wherein said natural language
processing further comprises mapping a user input to meaning, and which mapping

further comprises genre tagging;

differentiating between a set which comprises a grouping and a set which comprises

the action of making a change;

creating a hierarchical structure for allowing matching to at least one of a single or

plurality of general ancestors or a single or plurality of descendants.

38. The method of claim 37 wherein the natural language processing further comprises
automatic conversion of a string in a natural language to a structured, machine readable

format which provides a basis for determining meaning.
39. The method of claim 37 wherein the said genre tagging further comprises:

matching of words and phrases of user input to a normalized semantic form for

comparison with content; and
analyzing parts of speech to disambiguate ambiguous input.

40. The system of claim 1 wherein the command further comprises the instruction to perform a

search or an operation in the input context.
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