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Abstract – Mostly the traditional methods used the similarity between sentences in the document to extract most significant sentence. 
Indexing weights of the document terms are utilized to compute the sentence similarity value which remains insensitive on context. To 
avoid this problem, in our paper new technique lexical association and sensitive indexing weights are used. Lexical association between 
terms to give sensitive indexing weight to the document terms has been proposed. Lexical links are used to identify the important phrase 
in the sentence.  The fresh concept of indexing weight measure has been used with the graph-based ranking scheme which is used to create 
graph which generate sentence similarity and obtain most salient sentence for summary.  
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I.INTRODUCTION 
 Now-a-days digital libraries and internet have tremendous number of resources. Some of the resources are available 
electronically like text articles, web pages, electronic publications, news documents, research papers …etc so users can not read all 
documents  at a short time, to avoid this problem summarization method is introduced. 
 Text summarization is an attractive and useful task which produce summary from large document. Summary is an overview and 
get main idea and information of the original document in a short period of time.  Summarization can be performed by extractive or 
abstractive methods. Extractive methods, it extracts important words, phrases or sentences in the source document and create an 
effective summary. In abstractive method, some new words or phrases are generated and replace it in original text in document by 
using natural language techniques and generate summary. For example, “Fruits are giving high energy to people who are all eating 
daily.   Mr. Ram ate orange, apple, and banana daily”. These two sentences are present in the source text. Summary for extractive 
method is “Fruits are giving strength to people” and for abstractive method is “Fruits are giving high energy to people. Mr. Ram ate 
fruits”. Mostly abstractive method face many troubles compare to extractive method.  
 Summaries can be produced either from a single document or multiple documents. There are many number of harms arise in 
multi-document summarization. First of all a higher compression is needed in multi-document summarization. A 10% summary 
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may be enough for one document but for ten (multiple) documents if we reduce the individual document for 10% summaries size of 
the summary is so long. To avoid this issue only 1% or 2% summary is needed for every document in multi documents [8]. This 
paper concentrates an extractive based summarization method on single document. In traditional approach, sentences are extracted 
using rank-based algorithm. Automatic summarization system mainly used to consider the meanings of the words and how it is 
related to a particular sentence in a document. 
 Every document contains sentences, content-related terms and content-nonrelated terms. Mostly a sentence have a set of words 
separated by a stop mark (“,”, “.”, “?” or “!”). The existing indexing models cannot differentiate between terms. So these terms are 
reflected in the sentence similarity values. So context in the document become insensitive. Due to this problem, we propose lexical 
association and create lexical chain. In a particular document, the content-related terms are highly related and content-nonrelated 
terms are low related and with each document. New method aims at providing new idea of context sensitive document indexing to 
solve the trouble of context insensitive document indexing. Context sensitive document indexing model can differentiate between 
the content-related terms and content-nonrelated terms. Based on lexical chain we develop graph and find the indexing weight of the 
terms then extract the most salient sentences using sentence similarity. Sentence similarity is calculated using indexing weight. If 
two sentences have same similar value, according to context it chooses the most important sentence. Finally we get an effective and 
easily readable summary in a short period of time.  
 

II.RELATED WORK 
 In general, document summarization produced by either “extractive” or “abstractive”. Sentence compression approach is done 
by abstraction-based models. Sentence compression contains four operations like deletion, substitution, insertion and word 
reordering [2]. To identify the most central or theme sentence in a documents. LexRank algorithm [5] mainly used to evaluate 
sentence significant based on concept of eigenvector and degree centrality. A graph-based method used for computing relative 
importance of text units for Natural Language Processing (NLP). LexRank is use for calculating sentence significance based on the 
notion of eigenvector centrality in a graphical representation of sentences. In this model, a connectivity matrix based on intra-
sentence cosine similarity was used as the adjacency matrix of the graph representation of sentences to assess the centrality of each 
sentence in a cluster and take out the most major sentence which are include in the summary. They introduced dissimilar ways of 
defining the lexical centrality principle in multiple document summarizations, which computes centrality in terms of lexical 
characteristics of the sentences. System preprocessed the input text by converting normal form to standard form [3]. Researchers 
introduced a new method to compute lexical links. A lexical association between terms to give a context sensitive weight to the 
document terms has been proposed in [1]. Lexical links are used to find highly related link using lexical chain algorithm [4].  
 The summarizer uses random indexing and PageRank algorithm to extract those sentences whose importance is ranked highest 
for a document, based on vector similarity [6]. An unsupervised method used for automatic sentence extraction using graph-based 
ranking algorithms. The graph-based ranking algorithm is a method of choosing the importance of a vertex within a graph, by taking 
into account global information rather than only the local vertex-specific information. A similar method was applied to lexical or 
semantic graphs extracted from natural language documents using a graph-based ranking model called as Text Rank. Such text 
based ranking methods can be applied to tasks ranging from automated extraction of key phrases. To decide important sentences in a 
document, the sentences with important words are usually regarded as important sentences. Frequency term tf.idf is frequently used 
in the document to decide important words. On the other hand, they applied the PageRank algorithm to rank important words in 
each document. Relevance measures used to compute relations between words and co-occurrence distributions for words and 
comparing these distributions with the document and the corpus distribution [9]. Indexing method, which means, it has document 
index as well as word index. Document index is depends on the documents to do the clustering, and arranged by the position in each 
document. In the information retrieval, the search engine first takes the document id of the word in the word index, and then goes to 
the position of respective word in the document index, because in the index of the word in the same text document construct 
adjacent matrix. The search engine compares the biggest word matching assembly with the sentence that user provides. The method 
proposed by them seems to be time consuming as the index exists at two levels. 
 The remainder of this paper has been prepared as follows: Section II discusses the related work in the field of document 
summarization. Section III tells new idea lexical association indexing model is used in document summarization. Conclusions and 
future work are provided in Section IV. 
 

III. SYSTEM DESCRIPTION 
    There are several steps for generating summary as shown in Figure 1. 
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Fig.1 Automatic Summarization System 
 
 
A. Preprocessing: 
 Corpus is a large collection of documents which has been written or printed information by some or group of authors. 
Information in a document is mainly used for analyzing purpose. From the corpus, we took a single document and summarize it. 
Summarization system have preprocesses the input text of the document. Input documents containing different types of terms, so 
system cannot understand correctly. So we have to preprocess the input text. Preprocess step is used to convert the input text into 
standard forms.  
Preprocesses step have following steps: 

a) Tokenization: Input text is split into separate sentence. Every sentence has words, spaces, punctuation marks and sentence 
terminators which are used to spilt the input text into token. Tokenization reads text and converts into token. 

b) Part-of-speech tagging: After completing tokenizing part-of-speech tagger is applied and to find the grammatical 
semantics. Words are classified based on part-of-speech tagging under English grammar phrases. Words are classified as 
verb and its tense, noun, preposition, articles, adjective, conjunction…etc.   

c) Text morphing: It is the process of finding root forms of each input token. WordNet is an online thesaurus which is used to 
find the root forms of each token. Single word have different meaning example bank denotes river bank, question bank, 
finance bank, blood bank and so on. 

d) Parser:  Stanford parser is open source software.  Stanford parser is the process of converting an input sentence into a 
hierarchical structure that related to words meaning in the sentence. 

e) Term frequency counting: Count the particular term and calculate how many times the term occurs in the given input text. 
 
B. Lexical Association 
 Mostly documents have content-related and content-nonrelated terms. Existing system have high difficulties while finding 
content related term in the document. WordNet is used to find lexical association. Lexical association used to evaluate importance of 
sentences. It is used to capture theme or context of text. It is the method to hold the text together by considering the semantic or 
identical relations between the terms of the text.  
 In large document there are many numbers of sentences. Some sentences are related to document, other sentences are not related 
to document. Only related sentences are used in summary. If documents have two similar sentences, we can drop one sentence.  
 Let us consider two paragraph P1 and P2.Two sentences of each paragraph are shown below, 
P1: S11 = {Mr. Ram started his career in medical field} 

: S12 = {He shifted from medical field to social service, after   three years} 
P2: S21 = {Mr. Ram has invented medical machine named as       anesthetic machine}  

    : S22 = {Anesthetic machine controls the rate at which an         anesthetic is pumped into the blood} 
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 Paragraph ID Px indicates the xth paragraph (P1). Sentence ID Sxy indicates the yth sentence in the xth paragraph (S11). Mr. 
Ram and medical appears once in both sentence S11 and S21. Sentence S11 and S22 tells about Mr. Ram’s details.  Sentence S21and S22 
describes who invented anesthetic machine and work of the machine respectively.  
 In our proposed system, we can find either the terms is content-related terms or content-nonrelated terms. In this document S21 

and S22 have content-related terms because it tells about an anesthetic machine. In P2 the term machine appears with many other 
terms like anesthetic, control, pump and blood which are related with the term machine.  In P1, the term medical seems to be related 
only slightly with the career and not with other terms like field, shifted and social service. Lexical association between two content-
related terms is higher than the lexical association between two content-nonrelated terms and pair of content-related and content-
nonrelated terms. 
 
C. Lexical Links 
 Lexical links are list of words that are related to each other in the text. WordNet is the largest lexical database. It provides many 
types of lexical relation between words. A lexical relation between words includes synonymy, antonymy, meronymy, entailment or 
causation. These lexical links are used to identify important phrases, words, sentence in the given document. WordNet misses 
certain relations between terms. Terms such as “doctor” and “patient”, “teacher” and “student” and so on are related, but they are 
not represented in WordNet. To extract such relations by using lexical co-occurrence information. Related pair terms are “teacher” 
and “student” can be found on document frequently. It is denoted as lexical co-occurrence terms. For a single document lexical link 
is create easily because it mostly focuses on one central theme or topic and document have repeated words. There are two directions 
of lexical links are given below: 

a) Forward link: A forward link connects a term in the present sentence with a term in a consequent sentence. Most of the 
forward links occur when new topic is start. 

b) Backward link: A backward link connects a term from the present sentence with a term in a past sentence. Most of the 
backward links occur when topic is concluded. 

 Algorithm used to compute lexical links by finding content terms in each sentence, which are linked with related terms in 
other sentences of the document. Two words are considered related if they are repetitions of terms, morphologically related, or 
linked through one of the lexical relations represented in WordNet thesaurus. The system then computes an importance score 
for each term in the sentence based on the number of lexical links in the document, the types of the links, and the directions of 
the links.  
Different types of link relation are given below: 
a) Highly related links: Link between a word and its repetition. 
b) Medium related links: Link between two words connected by a WordNet relation. 
c) Low related links: Link between the synsets of the words is longer than one. 

 In this research work we are using following factors for selecting the highly related lexical links.  
a) Length: The number of occurrences of terms in the lexical chain.   
b) Dissimilar terms: It is the number of the dissimilar terms of the lexical links.  

 
Scores (links) = Size*Homogeneity,                                   (1)  
                    
                                No. of dissimilar terms occurrences 
Homogeneity = 1- ---------------------------------------- 
                                             Length                            ,     (2) 
      
Using equation (1) and (2) from [4] we will analyze the scores of each links.  
 
D. Context Based Indexing Weight  
 The corpus contains vast amount of document collections that always contain rich quality data and information. The main idea is 
to extract the top score sentence in the document. Mostly indexing weights were used to calculate similarity sentence in the given 
input document. There are large collections of unstructured documents which are present in corpus; to avoid this problem indexing 
method was used to retrieve a great amount of information from the list of documents. It also keeps evidence of number of all the 
occurrences of every document term within each document. The index of the context consists of three following fields:  

a) Terms related to the context. 
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b) Terms non-related to the context. 
c) Context which have the combination of related and non- related terms with of the document.  

 To calculate the indexing weight of each term in a document using a PageRank based algorithm is used to decide the indexing 
weights, which gives high result of weight for a summarization task. PageRank algorithm is used to weight important terms in the 
context and classification of text.  
 The term frequency algorithm can find the indexing weight but PageRank give high efficiency result for document 
summarization. After finding the sensitive indexing weight we have to construct a graph for every index term in the document using 
PageRank algorithm. 
 
E. Construct Graph for Document  
  Graph based ranking algorithm is a method of deciding on the importance of a vertex within a graph. A similar line is applied to 
lexical or semantic graphs extracted from natural language processing documents, is known as TextRank and it is used for a variety 
of applications. 
  Graph is constructed for given document by using PageRank algorithm. Generally graph has combination of verities and edges. 
Let G= (V, E) be an undirected weighted graph to reproduce relationship between terms in document, where each vertex value 
should be less or equal to 1. Edges E is a matrix of dimensions V × V. Each edge gives the lexical association value between the 
terms corresponding to the vertices Vj and Vk. 
 The lexical association between the similar terms is set to 0. For performance, the indexing weight of all terms is initially set to 
one. Context sensitive indexing weight of all term confirms the importance of that term in document. The convergence of the 
recursive algorithm is achieved when the difference between the scores computed at two consecutive iterations falls below a given 
threshold.  
 
F. Sentence similarity using indexing weights of terms  
 Extraction based technique use sentence similarity. Sentence similarity used to extract most important sentence and provide 
summary. Similarities between sentences are finding by function  
sim (Si, Sj). Similarity values calculated using context sensitive indexing weights of document terms reflects the contextual 
similarity between terms. For each sentence Sj in the document, the sentence vector Sj is built using calculated indexing weights of 
sentences. The sentence vector is calculated such that if a term present in sentence Sj, it is given a weight of term is 1 otherwise it is 
given a weight 0. The similarity between two sentences Si and Sj is calculated using equation (3).  
 Sim (Si, Sj) =   Si  * Sj     ,            (3)  
 At the end of the sentence similarity we get value. Based on the value, summary will be generated for specific document in the 
corpus. 

 
IV CONCLUSION AND FUTURE WORK 

 In this research paper, proposed lexical association mainly used to differentiate between the content related and content-non 
related terms in a given document and get length of the summary is less. Based on lexical links we get the indexing weight. Indexing 
weight is used to decide the similarity sentence using PageRank algorithm. The context based indexing weight plays an important 
role in result space and time consumption. The proposed model gives a higher weight to the content-related terms and as a result, the 
sentences are presented in such a way that the most useful sentences appear on the top of the summary, it provides quality of the 
summary.  

In the future, we plan to expand our work in multiple documents taken from corpus. SimRank will be used to similarity between 
documents. Improve same technique which can be applied on different file arrangements and use improved indexing method can be 
used to find salient sentence in the document.  
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