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(57) Abstract: The present invention relates to a semantic query system (100) and a method for processing a query. The semantic
query system (100) comprises of a query manager (110), a context identifier (120), a question generator (130), a query mapper (140),
a ranking component (150) and a query processor (160). When the semantic query system (100) receives a query, the context identi -
fier (120) identifies all contexts related to the query. Thereon, the question generator (130) generates candidate questions based on
the contexts. The query mapper (140) maps the query to the candidate questions by performing a syntactic analysis and a social net-
work analysis on the candidate questions with respect to the query. The ranking component (150) produces a list of ranked candidate
questions. Based on the list, the query processor (160) retrieves and ranks relevant information which is displayed as the query res -

ults.
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A SEMANTIC QUERY SYSTEM AND METHOD THEREOF

FIELD OF INVENTION
The present invention relates to an information retrieval system and more
particularly to a semantic query system.

BACKGROUND OF THE INVENTION

Semantic query system is used to retrieve relevant information based on a
query by understanding the contextual meaning of the query. Moreover, the
semantic query system ranks relevancy of the retrieved information based on
semantics. Thus, the semantic query system improves search accuracy compared
to a typical search engine which retrieves information that matches the keywords in
the query.

In order to provide an effective semantic query system, the semantic query
system is evaluated based on precision and recall, wherein precision is defined as
the number of relevant results retrieved by a search divided by the total number of
results retrieved by that search, while recall is defined as the number of relevant
results retrieved by a search divided by the total number of possible relevant
results. High precision means that a semantic query system retrieves more
relevant results than irrelevant results, while high recall means that a semantic
query system retrieves most of the relevant results. Thus, the semantic query
system needs to balance out between precision and recall.

Most of the existing semantic query systems conduct a search by mapping
a query into internal query structures such as SPARQL and thereon, retrieving the
relevant results. Such semantic query systems increase precision at the expense
of recall. Moreover, such semantic query systems pose a mapping problem
whereby the correct mapping of the query into the internal query may be difficult to
find due to the complexity in natural language query. In order to resolve this, the
semantic query systems use template based approach. However, such systems
require a query to rigidly suit the structure of the templates in its database and
thus, the systems may not be able to process any types of query unless it suits the
templates. In order to expand the types of the query to be processed, the systems
need to include more templates in its database.

PCT/MY2013/000254
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Therefore, there is a need to provide a semantic query system that
addresses the above-mentioned problems.

SUMMARY OF INVENTION

The present invention provides a semantic query system (100). The semantic
query system (100) comprises a query manager (110) configured to control activities
of the system (100); a context identifier (120) configured to identify at least one
context related to a query, a question generator (130) configured to generate at least
one candidate question based on the at least one context; a query mapper (140)
configured to perform social network analysis on the at least one candidate question
generated by the question generator (130) with respect to the query; a ranking
component (150) configured to produce a list of ranked candidate question generated
by the question generator (130); and a query processor (160) configured for
retrieving relevant information based on the list of ranked candidate question
generated by said question generator (130). The context identifier (120), the question
generator (130), the query mapper (140), the ranking component (150) and the query
processor (160) are connected to said query manager (110).

The present invention also provides a method for processing a query. The
method is characterised by the steps of receiving a query; identifying at least one
context related to the query; generating at least one candidate question based on the
at least one context; mapping the query to the at least one candidate question to
produce a list of ranked candidate question; and retrieving and ranking relevant
information based on the list of ranked candidate question.

Preferably, mapping the query to the at least one candidate question includes
the steps of performing a syntactic analysis between the query and the at least one
candidate question; performing a social network analysis on the at least one
candidate question with respect to the query; determining a semantic score, similarity
score, and confidence score for each candidate question; normalizing the semantic
score and similarity score for each candidate question; and producing a list of ranked
candidate question by ranking the at least one candidate question based on the
normalized semantic and similarity scores. The social network analysis is preferably
performed by constructing a social network based on co-occurrence of concepts or
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terms in the at least one candidate question; determining relevance value between
the co-occurred terms for each term; and computing centrality value for each term.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part
of the specification, illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 shows a block diagram of a semantic query system (100) according to an
embodiment of the present invention.

FIG. 2 shows a flowchart of a method for processing a query according to an
embodiment of the present invention.

FIG. 3 shows a flowchart of a method mapping a query to questions generated by a
question generator (130) according to an embodiment of the present invention.

DESCRIPTION OF THE PREFFERED EMBODIMENT

A preferred embodiment of the present invention will be described herein
below with reference to the accompanying drawings. In the following description, well
known functions or constructions are not described in detail since they would obscure

the description with unnecessary detail.

Referring to FIG. 1, there is shown a block diagram of a semantic query
system (100) according to an embodiment of the present invention. The system (100)
retrieves closest and most relevant information or results based on a natural
language query provided by a user. The system (100) is connected to at least one
user device (10) via a network. The user device (10) may include but not limited to
laptop, mobile phone, personal computer, handheld communication device, and
handheld computing device. The system (100) comprises of a query manager (110),
a context identifier (120), a question generator (130), a query mapper (140), a

ranking component (150) and a query processor (160).

The query manager (110) is configured to control the flow of activities for the
overall system (100). The query manager (110) is connected to the context identifier
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(120), the question generator (130), the query mapper (140), the ranking component
(150) and the query processor (160).

The context identifier (120) is configured to identify one or more contexts
related to the query by using a classification algorithm such as k-nearest neighbour
classification algorithm, Naive-Bayes classification algorithm or any other machine
learning algorithms suitable for classifying a query.

The question generator (130) is configured to automatically generate one or
more candidate questions based on the context identified by the context identifier
(120). The question generator (130) generates the candidate questions by identifying
concepts and relationships of each identified context and incorporating the concepts
with one or more question stems. The question generator (130) is connected to a
knowledge base server (20) to identify and analyse the concepts and relationships

based on the identified context during the process of generating the questions.

The query mapper (140) is configured to perform social network analysis on
the candidate questions generated by the question generator (130) with respect to
the query. The query mapper (140) performs the social network analysis by
constructing a social network based on co-occurrence of concepts or terms in the
candidate questions, and performing co-occurrence analysis, centrality analysis, and
relevance analysis. As a result, the query mapper (140) identifies multiple sub-graphs
from the social network analysis, wherein each sub-graph shows how the query
terms appear together and the closeness of query terms shows the similarity
between the query terms. Thus, the similar query terms can be identified based on
the sub-graphs. Moreover, the relevance value and importance value of each sub-
graph is determined, wherein the relevance value is computed using the relevance
analysis and the importance value is computed using the centrality analysis. The
relevance analysis and centrality analysis are based on graph theory and network
analysis to determine the relative importance of a node within each sub-graph. The
query mapper (140) is also configured to perform syntactic analysis between the

query and the candidate questions.

The ranking component (150) is configured to rank the sub-graphs which lead
to ranking the candidate question as the sub-graphs composed of concepts in the



10

15

20

25

30

35

WO 2014/098561 PCT/MY2013/000254

5

candidate questions. This is to identify the candidate questions that are semantically
closest to the query. The ranking is based on normalized semantic and similarity
scores.

The query processor (160) is configured to retrieve and rank relevant results
based on the candidate questions from the ranking component (150). The relevant
information is displayed as the query results. The query processor (160) is also
connected to a knowledge base server (30) to retrieve relevant information based on
the candidate questions.

Referring to FIG. 2, there is shown a method for processing a query by using
the semantic query system (100) of FIG. 1. Initially, as in step 201, the query
manager (110) of the semantic query system (100) receives a query from a user
device (10). The query manager (110) sends the query to the context identifier (120).
Based on the query, the context identifier (120) identifies all contexts related to the

query by using a classification algorithm.

Thereon, the identified contexts are sent to the question generator (130). The
question generator (130) automatically generates candidate questions based on the
context identified by the context identifier (120) as in step 202.

In step 203, the query is mapped to the candidate questions. As a result, a list

of ranked candidate questions is produced.

The list of ranked candidate questions is then transmitted to the query
processor (160). The query processor (160) searches and retrieves relevant results
based on the list of ranked candidate questions as in step 204. The results retrieved

are answers to the candidate questions in the list.

In step 205, the results retrieved is transmitted and displayed as the query
results to the user device (10). The query results are displayed according to the

ranking of the candidate questions.

Referring now to FIG. 3, there is shown a flowchart of a method mapping a
query to candidate questions generated by the question generator (130). Initially, as
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in step 310, a syntactic analysis is performed between the query and the candidate
questions generated by the question generator (130). The syntactic analysis includes
extracting the terms in the query (step 311), finding terms having similar meaning to
the terms extracted from the query (step 312), performing morphological analysis on
all the terms (step 313), and term matching or matching the terms in the query with
the terms in the candidate questions (step 314).

In step 320, the query mapper (140) performs a social network analysis on
the candidate questions generated by the question generator (130) with respect to
the query. The social network analysis is initiated by constructing a social network
based on co-occurrence of concepts or terms which indicates terms that appear
together in the candidate questions (step 321). For instance, assuming that term1
and term2 appear in a first candidate question while term3 and term4 appear in a
second candidate question, the query mapper (140) constructs a social network of
term1-term2-term3-term4 based on co-occurrence of the terms in the candidate
questions. Based on the social network, the query mapper (140) determines the
relevance value between the co-occurred terms (step 322) and thereon, computes
the centrality value for each term (step 323).

In step 330, each candidate question is scored based on the syntactic
analysis and social network analysis to determine a semantic score, similarity score
and confidence score for each candidate question (steps 331 to 333). The semantic
score is based on the relevance and centrality values for each candidate question.
The similarity score is based on the number of matched terms based on the syntactic
analysis performed. The confidence score is a relative measure of certainty of
matched terms based on the syntactic analysis performed.

Thereon, the semantic and similarity scores for each candidate question are

normalized as in step 340.

In step 350, the candidate questions are ranked according to the normalized
scores and/or confidence scores by the ranking component (150). Thus, this

produces a list of the ranked candidate questions.
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For a further understanding of this invention, a specific example is provided
herein below for illustration purpose only and is not intended to be limiting unless
otherwise specified.

A user device (10) sends a query of “cancer and its effect on today’s youth” to
the semantic query system (100). Thereon, the query manager (110) sends the query
to the context identifier (120).

Based on the query, the context identifier (120) identifies all contexts related
to the query by using a classification algorithm. The contexts that have been
identified are cancer, disease, and malignant neoplasm.

The identified contexts are then sent to the question generator (130) for
generating candidate questions based on the identified context. The candidate
questions generated are listed below:

Q1: What are the symptoms of cancer?

Q2: Is cancer treatable?

Q3: Are youngsters taking to smoking more than before?

Q4: Studies on young people falling victims to cancer

Q5: Are youngsters more prone to diseases?

Q6: What are the factors that cause cancer to young people?

Q7: What are the dangerous hereditary diseases in today’s world?

Thereon, the query is mapped to the candidate questions based on syntactic
analysis and social network analysis. Based on the syntactic analysis, the similarity
score for each candidate question is obtained as follows: Q6 = 0.8, Q4 =0.8, Q2 =
0.73 Q1 =075 Q3 =04, Q5=0.35 and Q7 = 0.2. On the other hand, the semantic
score for each candidate question based on the social network analysis is obtained
as follows: Q6 = 78.54, Q7 =70.23, Q4 =65.23, Q1 = 55.26 Q2 = 52.31, Q3 = 45.11,
and Q5 = 40.37. The semantic and similarity scores for each candidate question are
normalized to produce a list of ranked candidate questions.

The list of ranked candidate questions is then transmitted to the query
processor (160) to search and retrieve relevant results based on the ranked
candidate questions. For instance, the query processor (160) retrieves the answer or
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result for Q6 as “smoking, hereditary traits, working with chemicals, etc. are common
factors contributing to cancer” The relevant resuits are transmitted and displayed as
the query results to the user device (10).

While embodiments of the invention have been illustrated and described, it is
not intended that these embodiments illustrate and describe all possible forms of the
invention. Rather, the words used in the specifications are words of description rather
than limitation and various changes may be made without departing from the scope

of the invention.
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CLAIMS
1. A semantic query system (100) comprising:
a query manager (110) configured to control activities of the system
(100),

a context identifier (120) configured to identify at least one context
related to a query, and

a query processor (160) configured for retrieving relevant information;

wherein said semantic query system (100) is characterised in that:
said semantic query system (100) further includes:

a question generator (130) configured to generate at least one
candidate question based on the at least one context,

a query mapper (140) configured to perform social network
analysis on the at least one candidate question generated by said
question generator (130) with respect to the query, and

a ranking component (150) configured to produce a list of
ranked candidate question generated by said question generator
(130);

and wherein said query processor (160) is configured for retrieving
relevant information based on the list of ranked candidate question generated
by said question generator (130);

and wherein said context identifier (120), said question generator
(130), said query mapper (140), said ranking component (150) and said query
processor (160) are connected to said query manager (110)

2. A method for processing a query is characterised by the steps of:
a) receiving a query;
b) identifying at least one context related to the query;
c) generating at least one candidate question based on the at least one
context;
d) mapping the query to the at least one candidate question to produce a
list of ranked candidate question; and
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e) retrieving and ranking relevant information based on the list of ranked
candidate question.

3. The method as claimed in claim 2, wherein mapping the query to the at least
one candidate question includes the steps of:

a) performing a syntactic analysis between the query and the at least
one candidate question;

b) performing a social network analysis on the at least one candidate
question with respect to the query;

c) determining a semantic score, similarity score, and confidence score
for each candidate question;

d) normalizing the semantic score and similarity score for each candidate
question; and

e) producing a list of ranked candidate question by ranking the at least
one candidate question based on the normalized semantic and

similarity scores.

4, The method as claimed in claim 3, wherein performing the social network
analysis on the at least one candidate question with respect to the query
includes the steps of:

a) constructing a social network based on co-occurrence of concepts or
terms in the at least one candidate question;

b) determining relevance value between the co-occurred terms for each
term; and

c) computing centrality value for each term.
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