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PATTERN GENERATION

BACKGROUND OF THE INVENTION

[0001] This invention in general relates to information
analysis and specifically relates to a system and method for
generating sentence patterns used for determining the infor-
mation of interest of an end user.

[0002] The world-wide web contains billions of web pages
of information. In addition, a large amount of information is
also stored on enterprise systems, public and commercial
databases, etc. As the number of information sources
increase, identifying or finding the information of interest is
requiring more time and becoming increasingly difficult for
a user. There is a market need to find and present the
information of interest to a user from one or more of the
aforementioned sources of information.

[0003] In order to display to the user his/her information
of interest, culled from a body of source information in an
acceptable amount of time, co-pending patent application
titled “Capturing reading style”, Patent application No.
1819/CHE/2005 filed in India on Dec. 13, 2005 illustrates a
method of capturing the reading style of a user, wherein the
reading style is a set of one or more declared patterns. A
declared pattern contains a set of source components. The
user declares patterns from source components. There are
different kinds of source components such as sentences,
paragraphs, etc.

[0004] In the method and system disclosed herein, a
declared pattern is used to determine the information of
interest from an information source. There is unsatisfied
market need to fully expand and apply all the manifestations
of the declared pattern of an end user’s reading style. There
is also a need to generate a set of language-specific sentence
patterns, specific to the reading style of a user, that would
expand upon the declared sentence pattern, and that is used
for recognizing a larger number of matching word patterns
in the information source, thereby providing the ability to
comprehensively and accurately determine the information
of interest from an information source.

[0005] Reference resolution is performed to remove ambi-
guity and clearly define words such as “The President”, he,
she, it, they, etc. There is an unmet market need to resolve
references without a significant consumption of computing
resources for information processing. Therefore references
need to be resolved at run time without the use of more
traditional natural language processing techniques.

SUMMARY OF THE INVENTION

[0006] The method and system disclosed herein generates
sentence patterns from a declared pattern.

[0007] The declared pattern derived from the reading style
of an end user, along with language specific information, is
used to determine the information of interest from informa-
tion sources, using the various combinatorics of the lan-
guage and the syntactic context, such as reference resolution
and semantic context, and the presence of certain semantic
items. This invention provides a method and system of
generating a plurality of equivalent sentence patterns from a
declared sentence pattern for a specific language. The
declared pattern is fed into a pattern generator. The pattern
generator reads a predetermined library of equivalent pattern
specification sets and selects an equivalent pattern specifi-
cation set for the declared pattern. The equivalent patterns
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and declared pattern are fed to a rules generator. The rules
generator outputs executable semantic pattern recognition
rules. The reader module, using the generated executable
semantic pattern recognition rules, reads the given informa-
tion source to determine the information of interest.

[0008] Therefore, it is an object of the invention to gen-
erate equivalent sentence patterns for a given declared
sentence pattern, and apply the equivalent sentence patterns
to determine the information of interest from information
sources.

[0009] It is also an object of the invention to decompose
complex sentences into simple sentences.

[0010] It is also an object of the invention to resolve
references.

BRIEF DESCRIPTION OF THE INVENTION

[0011] The foregoing summary, as well as the following
detailed description of embodiments, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, there is shown in
the drawings exemplary constructions of the invention;
however, the invention is not limited to the specific methods
and instrumentalities disclosed.

[0012] FIG. 1 illustrates the creation and application of
equivalent patterns to determine the information of interest.

[0013] FIG. 2 illustrates the processes performed by the
reader module.
[0014] FIG. 3 illustrates the processes accomplished

within the pattern generator.

[0015] FIG. 4A illustrates of an example of a computer
implemented method of capturing patterns.

[0016] FIG. 4B illustrates the detailed menu drop options
available for recording patterns.

[0017] FIG. 4C shows the selection of an importance a
semantic item label 1.

[0018] FIG. 4D shows the types of ENS sets, definition of
the importance and the kind of item.

DETAILED DESCRIPTION OF THE
INVENTION

Definitions:

[0019] The definitions of the technical terms used herein
are provided below.

Declared pattern (DP): A pattern that matches words found
in a sentence.

[0020] Document: A document is an electronic file, com-
prising one or more of the following: text, pictures, audio
and video.

Fact: A fact is an instance of a concept. For example, “Andre
Agassi” is a fact in the realm of known “sportsmen”.
Generated LS reading pattern recognition rules: A software
code or rules in a format that can be executed by a rules-base
engine to act as the reader module.

Instance-level ENS function: An interface definition to a
function that handles the language specific equivalent name
sets (LS ENS).

Instance-level number function: An interface definition to a
function that handles singular and plural forms of a word.
Instance-level reference resolution function: An interface
definition to a function that handles the resolution of pro-
nouns such as he, she, it, they, etc.
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Instance-level tense function: An interface definition to a
function that handles the different forms of a verb such as
past, present, future, etc.

Information of interest: The relevant information desired in
the LS information source.

Language-specific equivalent pattern specification (LS EPS)
sets: Sets of equivalent pattern specifications that represent
different ways of saying the same thing.

Language-specific equivalent name set (LS ENS): Set of
words that have the same meaning.

[0021] Language specific (L.S) grammar function signa-
ture specifications: The interface definitions to functions that
perform instance-level pattern matching for equivalent name
sets.

Language specific information source: Information, for
example, one or more source documents, that is to be read.

Language-specific pattern preprocessor specification: Speci-
fies the method of resolving references and reducing com-
pound sentences to simple sentences before applying the
generated LS reading pattern recognition rules.

LS reading syntactic context processing rules (a software
code): Language specific rules for preprocessing the LS
information source to allow the generated LS reading pattern
recognition rules (rules code) to match.

[0022] LS WV-specific sentence patterns: Generated pat-
terns that are able to recognize a large number of matching
word patterns found in language specific information
sources.

Private ontology: Comprises semantic items and their inter-
relationships. The private ontology is structured specifically
to the view of a user. A private ontology comprises defini-
tions of semantic items in a domain of interest of the user
and defines the relationship between the semantic items.

Reader module: A system and process for scanning the LS
information source to produce the information of interest
(IO]) by using the generated LS reading pattern recognition
rules (rules code), LS reading syntactic context processing
rules (code), and LS ENS.

Reading pattern generator: A method and system that gen-
erates a set of language-specific world view-specific sen-
tence patterns that expand upon the declared sentence pat-
tern, thereby recognizing a larger number of matching word
patterns in an information source.

Rules generator: Generates language specific rules used for
processing the information source.

Resolving reference resolution: A specification of the algo-
rithm to determine what the reference words such as he, she,
it, that, those, etc., refer to.

Reading style: A set of one or more declared patterns. A
declared pattern contains a set of source components. A
pattern identifies a specific semantic item. The user declares
patterns from source components and thereby captures the
reading style. There are different kinds of source compo-
nents such as sentences, paragraphs, etc.

Reading plan: The reading plan is a set of steps defined by
the user that identifies and controls the evaluation sequence
of a source document. The reading plan allows for efficient
processing of source documents by reducing the amount of
data to be evaluated.
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Semantic item: A semantic item is one of the following: a
thing, a type of thing, a characteristic, or a relationship
between things and types of things.

Syntactic unit: A syntactic unit is a unit resulting from a
structural partitioning of a document. For example, in a text
based document, the syntactic unit can be a word, sentence,
paragraph, etc.

Worldview: The worldview of the user comprises the read-
ing style, reading plan and private ontology of the user. It
reflects the logic and structure with which a user compre-
hends a document.

World view acquisition (WVA): A process for interacting
with a user to produce declared sentence patterns, reading
plans, and private ontologies.

[0023] FIG. 1 illustrates the creation and application of
equivalent patters to determine the information of interest.
The world view acquisition (WVA) 102 process generates
the declared pattern 104 and private ontology 103. The WVA
process 102 is described in detail in co-pending patent
application titled “Capturing reading style”. The declared
pattern 104 is fed into a pattern generator 107. The pattern
generator 107 reads a predetermined library of equivalent
pattern specification sets 106 and selects an equivalent
pattern specification set 106 for the declared pattern 104.
Each of the components of the equivalent pattern specifica-
tion set 106 is substituted with the content of the declared
pattern 104 to create a corresponding equivalent pattern 109.
Equivalent name sets (ENS) 101 are predetermined and used
in the aforementioned substitution with the content of the
declared pattern 104. The equivalent pattern set 118 are
pattern templates. For example, the declared pattern 104
could state “President Bush traveled to China” and an
equivalent pattern set 118 could represent “The 45 Presi-
dent visited China”. The equivalent patterns 109 and
declared pattern 104 are fed to a rules generator 110. The
“specification of the target rules language format” module
108 defines the procedure for the application of the rules in
the rules generator 110. The generated patterns 107 and the
declared pattern 104 are converted into executable rules by
the rules generator 110. The grammar function signature
specification 105 applies grammar logic to the pattern gen-
erator 107. The grammar function signature specification
105 comprises an instance level ENS function 121, instance
level number function 122, instance level reference resolu-
tion function 123 and instance level tense function 124. The
instance-level ENS function 121, is the interface definition
to a function that handles the language specific equivalent
name sets (LS ENS). The instance-level number function
122 is the interface definition to a function that handles
singular and plural forms of a word. The instance-level
reference resolution function 123 is the interface definition
to a function that handles the resolution of pronouns such as
he, she, it, they, etc. The instance-level tense function 124 is
an interface definition to a function that handles the different
forms of a verb such as past, present, future, etc.

[0024] The rules generator 110 outputs executable seman-
tic pattern recognition rules 111. The reader module 114,
using the generated executable semantic pattern recognition
rules 111, and the equivalent name sets for the reading style
112, reads the given information source 113 to determine the
information of interest 115. The information of interest 115
is then fed into a report writer 117.
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[0025] The report writer 117 processes the information of
interest 115 by applying the equivalent name set (ENS) 101
and equivalent pattern set 118. The equivalent name set 101
and equivalent pattern set 118 generate equivalent represen-
tations of the information of interest 115. The report tem-
plate module 116 and writing style module 120 render the
equivalent representation of the information of interest 115
in the form of an end user report 119. The end user report 119
is in a report format specified by the report template module
116 and rendered in the preferred writing style 120 of the
end user. The report template 116 defines the structure of the
report, while the writing style module 120 presents the
report in the preferred writing style 120 of the user.

[0026] An example of the structure of a report and writing
style is briefly outlined below. For a marketing monthly
summary report provided for the marketing manager of a
company, the structure of the report could comprise a first
section on the new clients, a second section on new product
introductions, followed by a third section on sales targets.
The writing style, renders the report containing these three
sections displayed in a cascaded form, surrounded by market
share pie charts, and the prose with headings such as “target
market”, “competitors”, etc. The pattern substitution process
of this invention does not require significant computing
resources, as there are a finite and manageable number of
equivalent patterns 109 that are being processed, for
example, there could be about forty patterns that represent
multiple combinations of pattern variables. Examples of
pattern variables include subject, verb, object, etc. There are
different types of pattern variables that provide multiple
combinatory patterns, including, but not restricted to, link-
ing verbs such as “to” or “to be”, intransitive linking verbs,
action words transitive verbs, noun phrases, etc. Each com-
bination of these pattern variables represent one instance in
an equivalent pattern.
[0027] A pattern can be represented as a composition of
equivalent name sets 101. For example, consider the pattern
“George Bush Travels to China”. In this pattern, ENS1 is
“George Bush”, or “President Bush”, or “President”, etc.;
ENS2 is “Travels”, or “visited”, etc.; and ENS3 is “China”,
or “Peoples Republic of China”, etc. Now, consider linking
ENS1, ENS2 and ENS3 in multiple combinatorics. We
arrive at the following new combination: “ENS 3 followed
by ENS2 followed by ENS1”, i.e. “China was visited by
George Bush”. This pattern contains a changed tense. A
plurality of equivalent patterns 109 are constructed with due
consideration to the impact of tense, gender, conditions, etc.
In general, the equivalent patterns 109 provide multiple
representations of the same sentence or multiple represen-
tations of the intended meaning of a collection of words.
[0028] The following example illustrates the generation of
equivalent pattern sets. An equivalent pattern set archetype
comprises a specific combination, or a “signature” of one or
more of the following, but not restricted to, roles and parts
of speech, tenses, number pattern, etc. The different types of
roles and parts of speech, tenses, number pattern are listed
below.
[0029]
[0030]
[0031]
[0032]

[0033]

1. Roles and Parts of Speech (POS)
a. NP=noun phrase

i. NP1 is Subject

ii. NP2 is Direct Object

iii. NP3 is Indirect Object
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[0034] b. V=verbs
[0035] i. V-be=verb of being
[0036] ii. LV=linking verb
[0037] iii. V-int=intransitive verb
[0038] iv. V-tr=transitive verb

[0039] c. ADV/TP=adverbial of time or place

[0040] d. ADJ=adjective

[0041] 2. Tenses

[0042] a. Past

[0043] b. Present

[0044] c. Future

[0045] d. Past Perfect

[0046] e. Present Perfect

[0047] {. Future Perfect

[0048] g. Past Progressive

[0049] h. Present Progressive

[0050] i. Future Progressive

[0051] j. Past Perfect Progressive

[0052] k. Present Perfect Progressive

[0053] 1. Future Perfect Progressive

[0054] 3. Number
[0055] a. Singular
[0056] ©b. Plural

[0057] 4. Pattern=Patternltem . . .
[0058] a. Patternltem=(

[0059] i. ensID,
[0060] ii. {npIDIverbIDladvIDladjID},
[0061] iii. {tenseIDInumberIDI*},
[0062] iv. {genderIDI*})

[0063] 5. EPS include (but are not limited to) the follow-
ing archetypes (see EPS signatures):

[0064] a. NP1 V-be ADV/TP

[0065] b. NP1 V-be ADIJ

[0066] c. NP1 V-be NP1

[0067] d. NP1 LV ADIJ

[0068] e. NP1 LV NP1

[0069] f. NP1 V-int

[0070] g. NP1 V-tr NP2

[0071] h. NP1 V-tr NP2 NP3

[0072] i. NP1 V-rNP2 ADJ

[0073] j. NP1 V-tr NP2 NP2

[0074] k. V-be ADV/TP

[0075] 1. V-be ADIJ

[0076] m. V-be NP1

[0077] n. LV ADJ

[0078] o. LV NP1

[0079] p. V-tr NP2

[0080] g. V-tr NP2 NP3

[0081] r V-tr NP2 ADJ

[0082] s. V-tr NP2 NP2

EXAMPLE 1

[0083] The following example illustrates the derivation of

generated patterns, in this case EPS1, and EPS2 from a
declared pattern, for the selected exemplary text “individu-
als planted a tree”.

[0084] 1. Selected in the Text at line 5: “individuals
planted a tree”
[0085] a. Map the variables in the selected text to

equivalent name sets.

[0086] 1i. “individuals” be an entry in ENS1
[0087] ii. “planted” be an entry in ENS2
[0088] iii. “tree” be an entry in ENS3












