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Abstract— Data mining is the process of extracting useful 

information from a huge database. For the purpose of 

mining the useful text documents there are many techniques 

in the field of data mining. A pattern in a text document is 

the set of recurring item sets which can be further used for 

effective data discovery. The drawbacks of existing system 

are low frequency and misinterpretation problem. Large 

numbers of patterns were generated by using data mining 

approaches which lead to the ineffective discovery of data. In 

this project we are going to design a technique for text 

mining using patterns. These patterns will be generated by 

using Paragraph Text Mining Algorithm. To rank the 

documents according to relevance Inner pattern evolution 

technique will be used. The discovered pattern will be used 

to find the other relevant document from the database. 

Keywords- Patterns, pattern deploying, pattern evolution, text 

mining, stemming.   

 
I. INTRODUCTION 

 

Text mining is the process of discovering an 

interesting knowledge from the text documents. It is 

therefore crucial that a good text mining model should 

retrieve the information that meets user’s needs within a 

relatively efficient time frame. Traditional Information 

Retrieval (IR) has the same goal of automatically 

retrieving relevant documents as many as possible while 

filtering out  non-relevant ones at the same time. However 

IR-based systems cannot meet users’ needs. In order to 

achieve the goal of retrieving useful information for users 

many text mining methods have been developed. Most of 

them adopt the keyword-based approach, whereas the 

others choose the phrase-based technique to construct a 

text representative for a set of documents.  Although 

phrases contain less ambiguous and narrower meanings 

than individual words, Some of the common reasons of 

the low performance from the use of phrases are: 

(1)  Inferior statistical properties to   words,    

(2)  Low   frequency of    occurrence,  

(3) There are a large number of redundant and noisy 

phrases among them. 

D.D Lewis also suggested that simple phrase-based 

representations are not worth to pursue since they found no 

significant performance improvement on eight different 

representations based on words, phrases, synonyms and 

Hyponyms. Certain improvements are seen in the pattern 

mining based approach. 

 There is a huge and fast growth in digital data  

recent years, there is a great need of converting the data 

into useful information and knowledge through 

knowledge discovery and data mining information and 

knowledge. The motivation of searching the knowledge 

from the multiple text collection came large number of 

documents in the electronic field. Usually, the text is a 

collection of unstructured documents with no special 

requirements for composing the documents. Massive 

wealth of knowledge is embedded in these texts and 

waiting to be discovered and extracted. Thus there is a 

great need for efficient and effective techniques to process 

these texts in order to extract knowledge and discoveries 

significant for the advancement of science and 

technology. Traditionally, text documents have been 

mainly analyzed by natural language processing 

techniques. There are large number of databases which 

have huge information that can be used to discover 

knowledge. Therefore, there is a need for developing 

efficient approaches to handle and mine information from 

the collection of text documents. 

II. RELATED WORK 

 The existing system uses the term based methods 

for extracting the text from the documents. These methods 

provide the text representations and pattern evolution 

techniques. Example of text representation can be 

hierarchical clustering which is generally used to 

determine the relations between the keywords. Pattern 

evolution is useful in improving the performance of term 

based approach. The limitation of the term based approach 

is that a term with higher values could be sometimes 

meaningless in some d- patterns. In [3], Phrase based 

approach have been used for text anaylsis. They extracted 

the co-occurring terms from document collections. 

However, the systems which used phrases as text 

representation to measure the effectiveness of the text 

mining systems showed no significant improvement. The 

reason for this low performance was that the phrase based 

method had “lower document frequency for terms and 

lower consistency of assignment” as mentioned in [14]. 

For example, to determine the synonymy and hyponymy 

relations between keywords hierarchical clustering [15], 

[16] was used. To improve the performance of term-based 

ontology mining the pattern evolution technique was 

introduced. 

 Wai Lam et.al demonstrated the effectiveness of 

automatic text categorization approach and investigated 

its application to text retrieval. The objective of text 

categorization is to assign entries from a set of 

prespecified categories to a document. The basic 

component of the automatic categorization approach 

consists of two processes, namely the category extraction 

process and the parameter selection process. The category 



extraction process is responsible for extracting the 

appropriate categories for an input document. Central to 

this process is a category learning model. This model 

provides an algorithm to identify categories for a new 

document from a collection of existing precategorized 

document examples. The drawback is that the instance 

based categorization method used for automatic TC is 

limited and less feasible. 

Stan Matwin et.al Investigated the usefulness of 

n-grams in text categorization independently of any 

specific learning algorithm. In text categorization (TC), 

indexing of the documents was done using unigrams and 

bigrams and then evaluated a variety of feature evaluation 

functions (FEF). The author used the phrase based 

approach instead of term based. A phrase is a textual unit 

usually larger than a word but smaller than a full sentence. 

The disadvantage of Statistical phrases is that some 

phrases are not going to be recognized as such, and some 

non-phrases are instead going to be incorrectly recognized 

as phrases. The Results were dependent on:  

a) Chosen heuristics. 

 b) Chosen classifier learning. 

 Susant Dumais described a statistical method 

called latent semantic indexing, and improved the 

retrieval performance by up to 30%. Because of the 

tremendous diversity in the words people use to describe 

the same object or concept (synonymy), requesters will 

often use different words from the author or indexer of the 

information, and relevant materials will be missed. 

Conversely, since the same word often has more than one 

meaning (polysemy), irrelevant materials will be 

retrieved. The latent semantic indexing (LSI), which 

attempts to overcome the problems of variability in word. 

Usage by automatically organizing objects into a semantic 

structure more appropriate for information retrieval The 

drawback is that the users faced difficulty in stating their 

requests in a way that leads to appropriate query 

placement 

 The proposed system mainly focuses on the 

specificities of the patterns. It then evaluates the weight of 

each term according to its distribution in the discovered 

patterns rather than the whole document. This weighting 

scheme avoids the problem of misinterpretation. The 

system take into consideration about the influence of 

patterns occurred from the negative training examples. 

This consideration is useful in determining the ambiguous 

or noisy patterns and it tries to reduce their overall 

influence. This also reduces the problem of low 

frequency. Two main process, pattern evolution and 

pattern deployment, is included in this system. Pattern 

evolution refers to the process of updating ambiguous 

patterns. These methods improve the accuracy of 

evaluating the weights of each term because discovered 

patterns are proved to be more specific than the whole 

document set. In general there are two phases training and 

testing. In training phase, the algorithm of pattern 

taxonomy model is invoked (PTM)[4][5]. This algorithm 

is used to find the d patterns in positive documents. In 

testing phase, the weights of all the incoming documents 

are evaluated. These documents are sorted and sorting is 

based on their weights [1].the accuracy of calculating the 

term weights can be improved with the proposed 

approach. Because the patterns discovered will be more 

specific instead of the whole document. To overcome the 

issues faced by phrase based approach, the pattern based 

approach is preferred and the pattern mining technique are 

very useful in finding the text patterns. 

III. SYSTEM ARCHITECTURE 

Effective pattern discovery using text mining is a 

system for retrieving the relevant document by 

discovering patterns from the document and using them 

for retrieving the relevant documents from the database. 

The document is given as the input to the system. 

Document is processed by the methods and algorithms 

included in the pattern discovery module.Useful patterns 

are discovered and then Relevant documents are searched  

from the database based on those discovered patterns.   

i) System Architecture for Pattern Matching 

 

The patterns are discovered from the document 

uploaded by the user as well as from the documents in the 

database by using the methods described in pattern 

discovery architecture. The discovered patterns from both 

the documents are given as an input to the Pattern 

Matching module which matches the pattern and retrieves 

the relevant documents as an output. 

 

 
 

Fig 1. System Architecture for Pattern Matching 
 

ii) System Architecture for Pattern Discovery 

In Pattern discovery,the document undergoes the 

pre-processing phase that is the stopwords are removed 

and the words are converted into their base stems by using 

stemming process. Pattern taxonomy model splits the 

document into paragraphs. Pattern deploying methods 

makes a set of deploy patterns and evaluates the term 

support. Inner Pattern Evolution is used to improve the 

performance of these patterns. 

 

 

Fig 2. System Architecture for Pattern Discovery. 

 



A. Preprocessing Module:  

In preprocessing module, the document has to go 

through two important processes.  

a) Stopword Removal:  

In this process the whole document is scanned and all the 

stopwords are filtered out. The words like “is”, “or” and 

“she”, “he” etc are known as stopwords. Text Retrieval 

Conference (TREC) filtering topics are used for comparing 

the stopwords to be removed from the document.  

b) Stemming: 

In this process the derived words are cut down to their 

stem or base root words. For example learning is converted 

into learn, filtering is cut down to filter. Removal of 

“ing”,”ed”,”es” etc comes under stemming process. Porter 

algorithm is used to remove the stemming from the words 

and convert them into their base stem.  

 

Algorithm: Porter Algorithm 

Input: Set of  Document D. 

Output: Document free from stems. 

Method: 

1. Removes plurals and -ed or -ing suffixes   

2. Turns terminal y to i when there is another vowel in 

the stem   

3. Maps double suffixes to single ones: -ization, -

ational, etc.  

4. Deals with suffixes, -full, -ness etc.  

5. Takes off -ant, -ence, etc.  

6. Removes a final -e 

B. Pattern Taxonomy Module 

In pattern taxonomy model, the uploaded 

document is first scanned and the whole document is 

converted into a set of paragraphs. These paragraphs are 

treated as a separate document. From these documents 

number of set of terms are extracted. These extracted 

terms form a particular pattern. The discovered patterns 

are checked with the help of d- pattern algorithm.    

Let us assume that the document in the database  

is split down into number of paragraphs. A document d 

shows a set of paragraphs PS (d). Suppose that D is a 

training set of documents, it includes a set of positive 

documents, D
+
; as well as a set of negative documents, D

-
. 

Assume that T= {t1, t2,.., tm} is a set of terms which can 

be extracted from the set of positive documents, D
+  

Here, Table 1 shows a set of paragraphs for a 

given document d, where PS (d) = {dp1, dp2,…, dp6}  all 

the duplicate terms are deleted. Let’s consider that min 

sup = 50%, we can obtain ten frequent patterns in Table 2 

using the above definitions. Table 2 shows the ten 

frequent patterns and their covering sets. 

It is not necessary that all the frequent patterns in 

Table 2 are useful for processing. For example, pattern 

{t3, t4} has already occured with term t6 in paragraphs, 

i.e.,{t3, t4}is a shorter pattern and is always a part of 

larger one{t3, t4, t6} in all of the paragraphs. Hence, we 

can consider that the shorter pattern, {t3, t4} is a noise 

pattern and can keep the larger pattern, {t3, t4, t6}, only. 
 

 

TABLE1 

A Set of Paragraphs 

Paragraph Terms 
dp1 t1  t2 

dp2 t3  t4  t6 

dp3 t3  t4  t5  t6 

dp4 t3  t4  t5  t6 

dp5 t1  t2  t6  t7 

dp6 t1  t2  t6  t7 
 

TABLE 2 

Frequent Patterns and Covering Sets 

Frequent Pattern Covering Set 
{t3, t4, t5} {dp2,dp3,dp4} 

{t3, t4} {dp2,dp3,dp4} 

{t3, t6} {dp2,dp3,dp4} 

{t4, t6} {dp2,dp3,dp4} 

{t3} {dp2,dp3,dp4} 

{t4} {dp2,dp3,dp4} 

{t1, t2} {dp1,dp5,dp6} 

{t1} {dp1,dp5,dp6} 

{t2} {dp1,dp5,dp6} 

{t6} {dp2,dp3,dp4, dp5,dp6} 

 

Patterns are structured into a taxonomy by using 

the is-a (or subset) relation. For the example of Table 1, 

which shows a set of paragraphs of a document, and the 

discovered frequent patterns in Table 2 by assuming that 

the min sup = 50%. We can find only three closed 

patterns in this example. They are {t3, t4, t6}, {t1, t2}, and 

{ t6}. 

 
 Fig. 3 Pattern taxonomy 

Algorithm: SPMining(PL, min sup) 
Input: List of n Terms frequent sequential patterns (PL), 

minimum support (min sup)  

Output: Set of frequent sequential patterns (SP). 
Method: 

1. SP ← SP − {Pa ∈ SP | ∃Pb ∈ P L such that 

len(Pa ) = len(Pb ) – 1∧Pa ` Pb ∧ suppa (Pa ) = 

suppa (Pb )} // pattern pruning 

       2.    SP ← SP ∪ P L  
 

    3.    PL ← ∅  

4. For each pattern p in P L do begin  

5. generating p-projected database P D  

6. for each frequent term t in P D do begin  

7 P =pt  

8 if suppr (P ) ≥ min sup then  

9 PL ← PL ∪ P  

10 end if  

11 end for   



12 end for   
13 if |P L | = 0 then   
14 return  
15 else   
16 call SPMining(P L , min sup)   
17 end if   
18 output SP  

 

C. Pattern DeployingModule 

In pattern deploying methods, number of patterns 

is discovered from the document uploaded by the user. 

Pattern taxonomy model algorithm is applied so find the 

set of d patterns by using SP mining algorithm. The 

discovered patterns together give rise to a set of d- 

patterns.  

PTM Algorithm is used to find the d-patterns and 

support of the term. PTM algorithm describes the 

calculation of deploy patterns and term’s support 

evaluation where term’s support is the total number of 

closed patterns that contain the term. 

 

Algorithm: PDM (D+, min sup) 
Input: List of positive documents, D+; min sup 

Output: Set of vectors, ∆ (d-pattern, supports of terms). 

Method:  
1. ∆←∅  

2. foreach document d in D+ do begin  
3. extract 1Terms frequent patterns PL from d   
4. SP = SPMining(PL, min sup)   
5. d←∅  

6. foreach pattern p in SP do begin   
7. d←d⊕p  
8. end for   
9. ∆ ← ∆ ∪ {d}  

10. end for  

D. Inner Pattern Evolution 

In inner pattern evolution module, the noisy 

patterns available in the documents are identified. Noisy 

patterns refer to some false documents or negative 

documents which are considered as positive by mistake. 

That’s why some kind of noise is there in the positive 

document collection. These patterns are generally referred 

as offenders. The reshuffle process is applied on these 

offenders to remove the noisy and redundant patterns. 

IPEvolving algorithm implements the process of 

inner pattern evolution. The inputs of this algorithm are a 

set of d-patterns DP, a training set D = D
+
 U D

-
. The 

output is a composed of d-pattern. 

 

Algorithm: DPEvolving (Ω, D+, D−)  
Input: Training set +D & -D, set of d=pattern, 
experimental coefficient  
Output: Set of refined term weight pairs 
Method:  

1. d←∅  

2. τ = Threshold(D+ )  

3. foreach negative document nd in D− do begin   
4. if Threshold({nd}) > τ then   
5. ∆p = {dp ∈ Ω|termset(dp) ∩ nd = ∅}  

6. Shuffling(nd, ∆p )   
7. end if   
8. foreach deployed pattern dp in Ω do begin   
9. d ← d ⊕ dp  
10. end for   
11. end for  

CONCLUSION 

An effective pattern discovery using text mining system 
processes the text documents from the database and 
develop pattern and use them in searching the other 
documents. Pattern based approach overcomes the 
drawback of term based approach and phrase based 
approach. Discovered Patterns are more efficient for the 
relevant retrieval of the documents from the database. 
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