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Abstract: Text summarization plays an important role in
analysis of large set of data. It can be use in online text analysis
and knowledge representation. Semantic text summarization
plays a vital role to handle big data as data is in very large size,
dynamic in nature and heterogeneity. In this paper | have
proposed a novel model of knowledge-based semantic analysis for
text summarization of web-based dynamic text data with help of
FP-tree (Frequent Pattern tree). This mode is free from ontology
to find out semantic representation. The model consists of two
phases. In the first phase benchmark web text data in terrorism
domain is collected for construction of domain knowledge
representation using FP-tree. Preprocessing is performed to
reduce size and handle synonyms. In the second phase, Online
articles/news are collected from different sources. Then using the
domain knowledge representation, the summary of the web based
large text data is extracted.
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Evaluation, Text Mining, Text Summarization.

. INTRODUCTION

Due to rapid growth in communication technology,
people can accessinternet easily. The Internet has facilitated
different types of information sharing systems, including
the Web. Huge amount of communication is through this
media with different corners of the world. Nowadays all sort
of information are available in e-world. But main problem is
that this information is hidden with large junk as well as
distributed environment.

Text summarization is a method to find out useful
information from huge collection of text data. Text
summarization plays an important role in analysis of large set
of data. It can be use in online text analysis and knowledge
representation. Semantic text summarization playsavital role
to handle big data as data is in very large size, dynamic in
nature and heterogeneity.

Automatic text summarization is based on statistical,
linguistically and heuristic methods where the summarization
system calculates how often certain key words . The key
words belong to the so called open class words. The
extraction summarization system calcul ates the frequency of
the key wordsin the text, which sentences they are present in,
and where these sentences are in the text. It considers if the
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text is tagged with bold text tag, first paragraph tag or
numerical values. All thisinformation iscompiled and used to
summarize the original text.

The main am here is to design a abstract text
summarization for web based text data available on the web
without generating ontology from domain. Here we have
collected data from the website Global Terrorism Database
which is huge in size. Basically the database is dynamic as
new incidentsin terrorist activities are occurred time by time.
Those datasets are preprocessed to remove stop words and
synonyms and to get stem words. To handle dynamic data,
FP-tree is considered which is generated from the
preprocessed text data. For new entry in the dataset, existing
FPtreeisupdated only. Here | have considered that keywords
of text appear mostly. Then | have collected many articles
which are available in different sources. These collected
articles are also preprocessed like the previous data set. This
preprocessing removes the stop words and synonyms and
produce stem words. Then | have measured similarity index
with respect to already generated FP-tree to create a summary
of the articles using concept matching. If one paragraph of an
article has more than threshold value for similarity then the
paragraph is added in summery otherwise rejected.

II. BACKGROUND STUDY

A. Big Data Concept

Author Datais being collected every second in our day to
day life. Mainly different sectors like communication,
corporate, medical, social network etc. are generation
tremendous amount of dataregularly. Due to that, all types of
researcher have to consider this large volume datasets. Since,
data is being generated continuously from different sources;
researchers have to also handle dynamic and heterogeneous
characteristics of data. Thus data sets become so large and
complex that traditional database system and its applications
are inadequate.

The Big data [3, 5] can be described in 4 V’s: Volume,
Velocity, Veracity and Variety.

Volume: It relates to the quantity of data that is generated
everyday in large scale and its sizeisincreasing continuously.
It refers the large size of input data that can’t be handled by
traditional database system.

Velocity: Since data is being generated continuoudly, end
users have to consider for online data sets. Velocity refersthe
characteristic of data with speed of generation of data as well
as processing of that datato meet the demands and challenges
which isrelated to the path of growth and devel opment.
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Veracity: It is very important to consider relevant
information from very large datasets. Veracity refers to the
quality of the data being captured can vary significantly.
Accuracy of analysis depends on the veracity of the input
data.

Variety: The term ‘variety’ includes structured data like
tabular data (databases), transactions etc. and unstructured
and semi-structured data like hierarchical data, documents,
e-mail, video, images, audio etc..

B. Semantic Analysis

Semantic usually means the meaning expressed by a word
in a language. Like syntactic there are many approaches are
there for semantic exploration of a language. So we can say
semantic analysis as an analysis of meaning of elements
present in a language. Semantics and its representation
include many fields. It cover many tasks like finding
synonyms, word sense disambiguation, constructing
guestion-answering systems, trandating from one natural
language to another, populating base of knowledge [24].
Before doing semantic analysis one should do syntactical
analysis. In natura language processing, semantic analysisis
in many ways such semantic vector extraction for text
summarization, finding semantic similarity between concepts
and words.[5].

C. FP-tree

Frequent Item Set (FIS) mining isan essential part of many
Machine Learning algorithms.
Let T bealist of ntransactions[ty, t, ..., t,]. Each transaction
ti containsalist of k; items[ay, &, ..., 8x]. Sowehave T =[ t;
= [au, @2, ... B, t2 = [Bo1, B2, oo By ooy T = [B, B2, v B0 ]
The Frequent Item Set for T is denoted by FIST, where Vs €
FIST, sisthe most frequent and largest set of items, which:
i. Thesetisnot contained within another set in FIST.
ii. The set appears at least m times (we call this m
number as the minimum support threshold).
FP-tree is used to find frequent item sets (also closed and
maximal aswell as generators) with the FP-growth algorithm
(Frequent Pattern growth ), which represents the transaction
database as a prefix tree which is enhanced with links that
organize the nodes into lists referring to the same item. The
search is carried out by projecting the prefix tree, working
recursively on the result, and pruning the original tree.
It allows frequent item set discovery without candidate item
set generation. Two step approach:
Step 1: Build a compact data structure called the
FP-tree.
Step 2: Extracts frequent item sets directly from the
FP-tree [22].

D. Text Summarization

Any In today's world, due to the dramatic technological
development huge amount of information is available, mostly
of it is online. The World Wide Web contains billions of
documents and is growing every year. The size of these
documents may range from a few pages to over a thousand
pages. So it isnot possibleto read each and every document to
extract information from these documents.

Automatic summarization [9, 10, 11, 24] is a technique to
create a summary by reducing a text document with a
computer program. This summary preserves the most
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important points of the original documents. The summary of
the documents helps the reader to identify key ideas and to
evaluate new knowledge. Automatic summarization can be
classified into two types Abstraction and Extraction [12].

Abstract Summarization: This method anayzes the
document as a whole, interprets the meaning of the key ideas
and creates summary. The sentences in this kind of summary
may not be present in the source document.

Extraction Summarization: Thisis simpler than abstract
one. This method works by selecting the powerful and
meaningful sentences in the origina text to compile a
summary. The sentences in the original text that are included
in the summary may change or may not change[23]. It always
does not give the semantic summary. Extraction summaries
are formulated by extracting key segments from the text,
based on statistical analysis of individual or mixed surface
level features such as word/phrase frequency, location or
word to locate the sentences to be extracted [24].

1. RELATED WORKS

Recently, several research works have been carrying for
text summarization. In this section some recent works are
examined.

Corra, A et al. [18] have proposed a conceptual framework
to promote semantic interoperability. They have considered
heterogeneous human-readabl e documents and information as
their data sources to make them meaningful and machine-
readable data. They have introduced a situation to depict the
working of the framework. When a user searches some
keywordsin search system, ahuge of resultsisreturned. From
the results returned, the automatic agents do prior search and
discovery. The previously built ontology meta model in
e-Gov domain is applied to the pages returned. Then, from
knowledge base, the system retries all the fuzzy rules defined
in the context. For each ontology class, fuzzy engine
calculates its membership degree and applies a label with its
degree. A matching algorithm is used for matching semantic
words from search string to fuzzy linguistic variables and
terms. But the model has the disadvantages like though the
author includes an automatic agent in the framework,
developing and implementing of this agent is a challenge and
defining a meta ontology model for e-Gov domain which is
itself a huge knowledge domain.

Ragunath, R et a. [19] have introduced an ontology based
text summarization system using concept terms. Using
concepts extraction algorithm, concepts are extracted. It is
used extraction summarization approaches to perform the
automatic summarization

A bag of tagsis created for each sentence by collecting the
nodes computed by the hierarchical classifier. If a sentenceis
mapped to multiple sub trees in the taxonomy, al nodes are
included from every sub tree.

The classifier's confidence weights are used to compute a
sub tree overlap measure for each sentence. As ontology
knowledge is included, it is an effective way than concept
term based information retrieval methods. Stop word removal
and stemming is used which removes unnecessary words.
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But the model has the disadvantages as Tf-idf is used for
concepts extraction, some important concepts which occur
less number of timesin a document may missed out.

Myaeng, Sung et a. [20] have explained about an
application which takes a user query from the user which may
be akeyword like cat, python and then gives summary for that
keyword from the two or more web documents retrieved for
that keyword. Cosine similarity is used to find two sentences
from two different documents to cluster together. The size of
the summary can be explicitly defined by the user. It hasgiven
statistic of the summary and original document like number of
words and number of lines in a document. But the model has
the disadvantages like thee summary does produce is a
document with fewer sentences than the original document
and It may skip some sentences which are important for the
document but, may left out because of less frequency.

1V. PROPOSED WORK

The proposed model uses extractive summarization
approach to perform automatic summarization. The systemis
consisting of two phases. In first phase (Phase 1) | have
collected data sets for terrorism from the web site
www.start.umd.edu/gtd [21]. | have considered this website
because it is a benchmark database for world terrorism
activity. The summary for al terrorism activity around the
world which occurred over the years are recorded manually in
this website. That's why this database can be considered as a
perfect domain of worldwide terrorist activity. The datasets
are used for constructing the domain knowledge. The
contained of the web page are converted to text files so that
further processing can be done. The proposed model consists
of two phase. Infirst phase, text preprocessing of these datais
performed to remove stop words, redundancy, duplicity as
well asto reducein size.

Phase 1 Phase 2
Collection of Unstructured Web Data Collection of Unstructured Web
(Global Terrorism Datasets) Data
{ (Online Articles, News)
Preprocessing l
Stopword Removal Summarization

Tokenization Preprocessing

Stemming Stopword Removal
Minimization for Synonym Stemming
Words sy
Minimization for Synonym
p Words

FP Growth Algorithm

_ ——»‘ Concept Matching ‘
| J —

Fig. 4.1: A Block Diagram of the Proposed M ethod

' FP-tree Summary ‘

Phase 1:- This phase consists of three components to
construct domain knowledge in terms of keywords and their
occurrences.

A. Coallection of Unstructured Data: Different summary
datasets from the Global Terrorism Database [21] are
collected. Here | have considered only those data of the
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incident that occurred in 2014. | have designed aweb crawler
which collects al the related data from the mentioned
website. The contained of those webpage are then converted
to text file for further processing.

B. Preprocessing: Data preprocessing isan important process
as it reduce the number of words to be processed by
eliminating unnecessary words.

The first stage is stop word removal. This is done by
comparing each word in the sentence with stop list (stop word
list). Stop words are basically conjunctions, articles and
prepositions present in a sentence. As stop word does not
provide any semantic meaning and the number of stop words
in a sentence is more, removal of stop words become
necessary.

After stop word removal, the next step is stemming.
Stemming is a process to obtain stem/ root of particular word
in the document. It is applied to reduce different grammatical
formsor word forms of a word like its noun, adjective,
verb, adverb etc. For instance:

(am, are, is =>be) and (car, cars, car's, cars =+ car)
The result of this method in text document can be like: “the
boy's cars are different colors” = “the boy car be differ
color”.

Then the next stage is Tokenization which splits a sentence
into words by following white space as the separator. Then
Part-Of-Speech Tagger is applied which reads the text and
assigns part of speech to each word such a noun, verb,
adjective etc.

At last the synonym words are reduced from the documents.
Synonyms are the words that have same meaning and can be
used interchangeably. The words are exchange by most
common synonyms. So, by minimizing synonyms | reduce the
size of the documents. In this model | use WordNet [17] to
perform all four processes.

C. FP-tree Construction: Keywords of a sentence play avital
rolein semantic text summarization. | have applied FP growth
algorithm to construct FP-tree for root keywords in this
model. After removing the stop words as well as stemming, a
weight value is assigned to each term. The weight is
calculated asfollows:

wt= (Frequency of the term/Total number of termsin the
document)

After that ranking the individual sentence is performed as
per their weight value. The weight of the sentence isfound by
using the following formula i

wi(s) = Z (wt) /n
i=1

where, wt(s) isthe weight of the sentence and wt;,wt,,...., wt,,
are the weights of each terms in the sentence. Here, n is
considered as total number of terms in the sentence.

Then finally, corpus which | have got from the previous stage
is given as the input to the algorithm which generate FP-tree
as its output based on weights of sentences which represents
the domain concept with occurrence as well as related of
keywords in a text document.
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Phase 2:- This phase has two components for summarization
of given text data.

A. Collection of Unstructured Data: The online news, articles
are collected with the help of web crawler for making
summary. The contained of those webpage are then converted
to text file for further processing.

B. Summarization: In summarization, each paragraph of the
collected article is considered for making summary. For each
paragraph of the collected articles, | have again performed
preprocessing tasks like removal of Stop words, stemming
and Minimization of synonyms as discussed in preprocessing
stage of Phase. Thispreprocessing is necessary to reduce the
size of paragraph and remove synonyms. | have computed
similarity between each word of a preprocessed paragraph
with each node in the previous constructed FP-tree. Then
similarity index for processed paragraph is calculated from
FP-tree. If the similarity is less than threshold value, then
whole paragraph is discarded. Actual paragraph isincludedin
the output summary when similarity measure is greater than
the threshold value for the corresponding processed
paragraph. In this way only those paragraphs are included
which has semantic similarity with the domain knowledge. If
a sentence of a paragraph is mapped to multiple sub trees in
FP-tree, we include all nodes from every sub tree. | have used
the following function to compute similarity measure for each
sentence in a paragraph.

Where wd (p) is the paragraph weight with set of FP-tree
keywordst and wi(s, i) isthe weight value of for sentenceini™
position. The paragraph with the higher weights can be
interpreted as the summery of a document.

Algorithm 1: (Phase 2) Text summarization for Web-based
data (Sentence-wise).

Input:
1. Web based text data for which summary is
required.
2. Domain Knowledge (FP-tree).
Output:
1. Summary for the original web based text data.
2. Precision.
3. Recall.
Steps:

1. Retrieva of datafrom the website.
2. For each sentence in the preprocessed document
(Stop words free, Stemming and Minimized
Synonyms),
(@ Compare the semantic similarity
measure of each sentence with each nodein
the FP-tree.
(b) if semantic similarity >= threshold
value , Add the origina sentence to
summary
(c) otherwise discard the original sentence.

3. Calculate Precision and Recall for each original sentence.
Algorithm: (Phase 2) Text summarization for Web-based
data (Paragraph-wise).

Input:
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3. Web based text data for which summary is

required.
4. Domain Knowledge (FP-tree).
Output:
4. Summary for the original web based text data.
5. Precision.
6. Recdll.
Steps:

1. Retrieval of data from the website.

2. For each paragraph in the preprocessed document

(Stop words free, Stemming and Minimized

Synonyms),
(@ Compare the semantic similarity
measure of each paragraph with each node
in the FP-tree.
(b) if semantic similarity >= threshold
value , Add the origina paragraph to
summary
(c) otherwise discard
paragraph.

3. Calculate Precision and Recall for each origina
paragraph.

the original

V. RESULT ANALYSIS

Here in this proposed model, | have considered web data
from the website Global Terrorism Database. The website
contains a large datasets about the global terrorism which
took place between the years 1972 to 2014. | have considered
only those incidents that took place in 2014. In this period
many incidents took place which is the effect of terrorism.
The data for second phase is collected from many online
articles and online news. | have collected those articles and
news which are the sources for the website Globa Terrorism
Database. | have collected 30 different articles/news for this
model.

In this work, | have collected online articles for making
summary. | have compared our output summary with the
summaries specified in the GTD database.

For evaluation of result | have measured precision and recall
[23]. To compute the performance measures of the proposed
model | have selected top 10 paragraphs from generated
summary and have compared with the summaries provided by
the GTD database. In this case | use 30 different articles.
The performance measures are defined below.

1.Precision = JK
2.Recall = Jmin(M,K)

Where, J = the number of Paragraphs that are selected
correctly, K = Total Number of selected Paragraphsand M =
the number of Paragraphsin summary.

Following table shows the results of the FP-tree based
method.

10 8 6 4 2 1
Precision | 0.32 | 0.37 | 0.44 | 053 | 0.73 | 0.88
Recall 0.92 | 0.86 | 0.83 | 0.72 | 0.74 | 0.88
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Table5.1: Precision and Recall valuesfor the Proposed

System
METHOD PRECISION | RECALL
CORRA, AETAL. | 0.4348 0.4522
(18]
RAGUNATH, RET | 0.4824 0.4641
AL.[19]
MYAENG, SUNG 0.4827 0.4657
ETAL.[20]
PROPOSED 0.7828 0.6971
METHOD

In the second experiment, | applied the proposed method
for text extraction with DUC2002 document dataset. | have
also compared our proposed method with some existing
methods. The following table showsthe better performance of
the proposed method than other existing methods.

Table4.3: Results Comparison using DUC2002 Dataset

VI. CONCLUSION

In this work, | have proposed a novel model of
knowledge-based semantic analysis for text summarization of
web-based dynamic text datawith help of FP-tree. Thismodel
is free from ontology to find out semantic representation. |
have collected data sets of the eventsthat occurred in amonth.
From those datasets | have created domain knowledge with
occurrence of keyword which helpsin text summarization. In
the future work, | have planned to design a model for
summarization of multiple set of articles which will make a
summary for multiple articles. A personalized semantic
summarization model which will take a user query asitsinput
and by processing many web pages returns a single summary
asitsoutput.
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