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Abstract— Now in these days the information need is increasing rapidly in our day to day life therefore a large 

number of users are accessing data from search engine. The search engines are composed with three major 

components user query interface, search algorithm and the ranking process. During search process the system 

evaluate the user input query and the database documents according to best fit documents are retrieved. The 

retrieved document is then ranked according to the user query relevance thus most near document of the user 

query is listed first. The available technique are provides the ranked listing of documents. 

In this presented work first the recently developed text document retrieval models are evaluated and then after a 

traditional model of document retrieval is enhanced with help of supervised classification technique. The 

proposed data model of the document search first finds the document’s word probability using the Bayesian 

classification approach then after the data is normalized to find the similar length of text document features. 

These document features are used to make training of neural network .The neural network processes the input 

training features and makes training for the documents pattern. This data model is used to predict the user input 

data patterns from the existing set of data. 

The implementation of the proposed technique is performed using the JAVA development technology after 

implementation of the desired document retrieval technique the performance of the system is estimated in terms 

of accuracy, error rate, memory consumption and the time consumption. According to the evaluated results the 

performance of the algorithm is found more optimum. Thus the given model is more adoptive as compared to the 

traditional approaches available. 
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I. INTRODUCTION 

Information retrieval is considered as a research field of computer science that deals with organising and searching 

“information”. Information retrieval is the form of presenting the most applicable information to the searcher. 

Information retrieval System provides users with access to immense collection of stored information. System 

composed of Structure, analysis, storage and probing of information which involves collection like many data types 

such as text, images, audio, and video and so on.... Searches can be depend upon metadata or on full-text indexing. 

An automated information retrieval system reduces what has been called "information overload". Web search 

engines are the most perceptible Information Retrieval applications. To find the useful information from the large 

data source is a complicated and much frustrating task. Therefore efficient and effective content predicted systems 

are required in order to enhance the traditional way of information retrieval. 
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In this era of computational intelligence most of the data resources are available in text format. The amount of data 

is too big to analyse and finding the important knowledge is too complex. Therefore, that is an interesting domain of 

research and development. The text categorization includes a wide range of applications that is component of 

knowledge process and natural language processing in artificial intelligence. The content mining, artificial 

intelligence and content mining techniques that include sundry applications such as semantics analysis, compiler 

design, document and sizably voluminous data analysis are the sub domain of text and semantic analysis. 

The proposed work is to improve the technique of automatic text categorization and extraction process. 

Fundamentally, the text mining is a domain of unsupervised learning techniques as the data is always found in 

unstructured way.  Additionally, text categorization includes the sundry semantically and statistical issues. 

Therefore proposed work presents a hybrid approach to optimize the process of text categorization and retrieval 

using the unsupervised learning techniques. This technique is employed for finding the essential features form the 

large text documents for preserving the computational resources during text analysis 

 

II. PROPOSED WORK 

Text mining is an interesting domain for knowledge processing and business intelligence. In this domain the 

unstructured data is mined for finding expensive and fruitful data discovery.  Therefore, in order to explore the 

domain of text mining and to find the appropriate the solution for text mining and information discovery required to 

involve the following work to include in the proposed study. 

 Study of various text mining techniques: in this phase of the study work various text mining techniques 

are observed by which the guidelines can be obtain to find the problem domain and solution domain of the 

work. 

 Design and implementation of the new text mining technique: in this phase a new text processing 

algorithm is implemented for finding the relevant text from rich text data sources which will be more 

efficient and accurate. 

 Performance study: the performance of the proposed system is evaluated in this phase in terms of 

accuracy, memory consumption, categorization time, and error rate 

 

A.  PROBLEM DOMAIN 

In information retrieval system there are two different approaches are used for extracting the information from the 

data base. In first technique the model is responsible for data retrieval and in second method the query semantics 

played essential role. Thus in order to find more significant documents according to the user input queries the 

different retrieval systems were developed but previous technologies were not able to provide the specific search 

result in terms of relevance feedback, Symantec gap, ranking & re-ranking. Therefore we proposed an efficient and 

intelligent technique of search and query processing that compare the input user query to the available documents 

text and more nearer documents are retrieved. Finally the ranking process is used to enhance the listing of search 

results by the search algorithms .we focused over the issues to handle the text based data retrieval system 

 

B.  SOLUTION DOMAIN 

The proposed solution is aimed to resolves the issues listed in above section therefore the following solution is 

suggested to implement accurate and efficient classification scheme. 

 Firstly to implement a dynamic pre-processing system which include following steps as 

 Upload the file using upload function. 

 Then the file is pre-processed. In this step the HTML tags, scripts, styles are removed from the file and it is 

saved as a text document. 

 Then the text is tokenized. 

 After tokenizing the text, the stop words and special characters are removed. 

After these  the proposed data model of the document search first finds the document’s word probability using the 

Bayesian classification approach then after the data is normalized to find the similar length of text document 

features. These document features are used to make training of neural network. The neural network processes the 

input training features and makes training for the documents pattern. This data model is used to predict the user 

input data patterns from the existing set of data. 

In addition of that the given retrieval model only processes the web documents and the text documents. Thus that is 

also required to enhance the traditionally available technique for different other formats such as PDF documents, 

PPT slides, HTML documents and rich text documents. In order to implement such kind of method a new technique 
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using hybrid techniques of back propagation neural network, Bayesian classifier and KNN is proposed. The detailed 

implementation technique of the proposed methodology is given in next section.  

 

C. SIMULATION ARCHITECTURE 

In order to understand the proposed technique of document retrieval model the given figure 3.1 helps. In this given 

diagram the document processing of the system is demonstrated. First the document is provided to the bay’s model 

where the input documents are evaluated and their features are computed.  

 

                                                            Fig 1 Simulation Architecture 

 

The given figure 1 shows the simulation architecture of proposed system in this context the entire system is divided 

into a set of modules. The entire modules are described as: 

  

1) Bayesian classifier: The Naive Bayes classification algorithmic rule is a probabilistic classifier. It is predicated 

on probability models that incorporate robust independence postulations. The independence postulations 

conventionally don’t have an effect on reality. So they're thought of as naive. You can derive probability models by 

utilizing Bayes' theorem (proposed by Thomas Bayes). Predicted on the nature of the probability model, the training 

of the Naive Bayes algorithm program is done in a much supervised learning way. In straightforward terms, a naive 

Bayes classifier assumes that the value of a concrete feature is unrelated to the presence or absence of the other 

feature, given the class variable. 

 

2)   BPN Algorithm: 

The implementation of neural network is defined in two phases’ first training and second prediction: training 

method utilizes data and designs the data model. By this data model next phase prediction of values is performed. 

 Training: 

 

1. Prepare two arrays, one is input and hidden unit and the second is output unit. 

      2. Here first is a two dimensional array     is used and output is a one dimensional array Yi. 

      3. Original weights are random values put inside the arrays after that the output is given as. 

              

   

 

Where, yi is the activity level of the j
th

 unit in the previous layer and     is the weight of the connection between the 

i
th

 and the j
th

 unit. 

4. Next, action level of yi is estimated by sigmoidal function of the total weighted input. 
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When event of the all output units have been determined, the network calculates the error (E) given in equation. 

  
 

 
        

 

 

 

Where, yi is the event level of the j
th

 unit in the top layer and di is the preferred output of the ji unit. 

 

The detailed processes of neural network implementation is discussed in this section, the estimated words and their 

probability to be find in a document is produced in neural network where the neural network perform training on the 

input data of fixed features. After the neural network training the model enabled to classify the data therefore the 

trained data model is used for extracting the text documents. 

Now when the user provides the query for retrieving the documents then the user query tokens and their probability 

for each document is estimated first and then after the query tokens and their probability is provided as input to the 

neural network. Neural network processes the input probability of user input query. The neural network produces 

the initial documents as retrieved documents. Now the KNN algorithm is taken place to rank the retrieved 

documents. Thus the KNN accepts the two inputs first the user query tokens as the query scenario and the available 

documents as the database scenario. The algorithm finds the most nearer searched documents as top of search 

results. The KNN algorithm for document retrieval is given as: 

 

3)  K-nearest-neighbour (KNN) Algorithm 

The K-nearest-neighbour algorithm measures the distance between a query scenario and a set of scenarios in the 

data base. The distance between these two scenarios is estimated using a distance function d(x,y), where x, y are 

scenarios developed through features, like [20] 

               

               

The frequently used distance functions are absolute distance measuring using: 

                

 

   

 

And second is Euclidean distance measuring with: 

            
    

 

 

   

 

To find closest instance 

The overall KNN algorithm is running in the following steps: 

1. Store the output values of the M nearest neighbours to query scenario Q in vector r = {r1,…...,rm} by 

repeating the following loop M times: 

          a.    Go to the next scenario Si in the data set, where I is the current iteration within the domain {1……P} 

          b.    If Q is not set or q < d (q, Si): q d (q, Si), t Oi 

          c.    Loop until we reach the end of the data set. 

          d.    Store q into vector c and t into vector r. 

2. Calculate the arithmetic mean output across r as follows: 

   
 

 
   

 

   

 

3. Return r as the output value for the query scenario q 

 

III.PROPOSED ALGORITHM 

The proposed system architecture is divided into two major parts first training and second testing of application. in 

the first module train the classifier using domain keyword and second module is the test module.  

The proposed methodology of text document information retrieval technique can be summarized through the 

algorithm steps given below. 

Training of data model 

1. for each document in the database 

2.                  
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3. End for 

4. Sort the word frequency data 

5. Save to database 

6. Initialize the neural network 

7. train network using computed work probability  

Query processing 

1. Input user query  

2. find probability of each token in user query 

3. input to the trained neural network 

4. classify the input query pattern  

5. apply KNN for rank the neural network results 

6. return ranked results 

IV RESULTS ANALYSIS 

After implementing the desired algorithm for document retrieval system the performance of the system is estimated 

in order to find efficacy in terms of resources consumption (i.e. memory consumption and time consumption). 

Additionally, the precision and error rate are provided to improve the efficiency of the system. 

 

1. ACCURACY: The accuracy of the system is the measurement that demonstrates how efficiently a document 

recognizes their domain in order to categorize under a specific domain. The accuracy of the system is measured 

during different experiments and different documents, and best obtained results are listed in this section..The 

following formula is utilized for calculating the accuracy of the desired proposed system 
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Figure 4.1 Accuracy of system 

 

The comparative accuracy of the proposed system is given in Figure 4.1 that shows the precision of the proposed 

model of document retrieval system. In the above diagram X axis involves different number of documents on which 

experiments performed with the system and the Y axis involves the obtained performance of algorithm in terms of 

precision. According to the evaluated results the performance of the proposed technique enhances their precision as 

the amount of data for training is increases in the data base. Thus the proposed data model is relevant for sizably 

voluminous data.  

 

2. ERROR RATE: Error rate of the system reflects the outcome is how far from the existing solution, therefore the 

error rate of the system can be given using the below formula 
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Figure 4.2 Error rate 

The figure 4.2 shows the comparative performance of the proposed system and traditional IR model in terms of 

error rate. The figure contains the error rate in Y axis and the X axis contains the different number of documents by 

which experiments performed with the algorithm with increasing amount of data. According to the evaluated 

performance the error rate of the algorithm is improved as the size of data is increases for evaluation thus the 

proposed model is adoptive model and reflect the efficient performance even when the data is increases in data base. 

 

3. MEMORY USAGE: The amount of memory consumed during the process execution is known as the memory 

consumed. The figure 5.3 shows the memory usage by the system that is calculated on the basis of peak working set. 

 

 

Figure 4.3 Memory usage 

 

The amount of main memory consumed during the processing of data using the proposed algorithm is given using 

figure 4.3. In this diagram the memory consumption of the algorithm is given using Y axis which contains the 

memory consumption of the algorithm in terms of KB (kilobytes) and X axis contains number of experiments 

performed with the system. According to the obtained results the memory consumption of the algorithm is not much 

effected with the amount of data increases in database but that are slightly increases as with the amount of 

processing data 

 

4. RETRIEVAL TIME: The total amount of time is consumed during the retrieval of documents are known as 

clustering time or time complexity of the selected algorithm. The figure 5.4 shows the time consumption for finding 

and learning of the data to retrieve the accurate text from database. The time is given using figure 4.4 
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Figure 4.4 Time consumption 

 

The given figure 4.4 shows the comparative performance of the proposed SOM based document retrieval data 

model and traditional technique of information retrieval in terms of the time complexity. In order to reveal the 

performance of the proposed algorithm the X axis contains the different amounts of documents that are used for 

experimentation and the Y axis contains the amount of time consumed for data analysis. According to the obtained 

results the amount of time for retrieving data is higher if the amount of data in training data is large. Thus that can 

be achieved time complexity of the proposed system is optimal and consumes an adoptable duration. 

 

CONCLUSION 

The cyber world predicated information retrieval system supports the information extraction from the raw set of 

data existing in the web directory. Therefore a machine learning technique is utilized for extracting information 

efficiently and accurately. In order to obtain more such model various recent contributions on the information 

extraction is evaluated and a promising model is observed as given in [3]. In the model described here, the author 

recommended to implement a neural network based technique that helps to learn the documents patterns and 

according to the document patterns the information from the web database is extracted. 

In the available model the three issues are focused for rectification. First the supporting of different   file formats of 

data such as docx, PDFs, pptx, html and text etc...  while second issue is  the unsupervised algorithm that provides 

less precise results as compared to the supervised learning concept. Thus the proposed system incorporates the back 

propagation neural network as the supervised learner of the search algorithm with the help of Bayesian classifier. 

Additionally the use of third party API the text extraction techniques are implemented to support more than one 

format of data. 

The proposed technique is implemented with the help of Java technology and their performance is evaluated. 

Finally the performance estimation of the proposed clustering technique is quantified in terms of of memory 

consumption, search time, accuracy and their error rate..The system is adaptable due to its high accurate predictive 

results and the less resource consumption in terms of time and space involution the performance of the implemented 

technique is summarized using the table 5.1. 

S. 

No. 

Parameters  Remark  

1 Accuracy  Accuracy is 

increase as the 

amount of data 

is training 

database is 

increases 
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2 Error rate The error rate of 

the algorithm is 

decreases as the 

amount of data 

in training set is 

increases  

3 Memory 

consumption  

The linearly 

increasing 

memory 

consumption 

with the amount 

of data 

4 Time 

consumption  

The time 

consumption of 

training is 

increases as the 

amount of data 

is increases  

Table 5.1 performance summary  

The implemented algorithm is evaluated in different performance parameters and their performance found optimum 

during different data formats search. Thus the proposed technique is much adoptable as compared to the traditional 

data model. 

FUTURE WORK 

The key objective of the proposed work is to enhance the traditional information retrieval model for improving 

relevancy and the resource consumption. The basic objective of the proposed work is accomplished by 

implementing the hybrid approach of neural network and Bayesian classifier. But the accuracy of the given model 

can be improvable thus in near future the given model is refined more for enhancing the recognition accuracy. 
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